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Middlesex Sampling Plant site. These descriptions were taken from the following document: Ford, Bacon & 
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Program, April 1979. 
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PREFACE BECHTEI OAK Q(DGE 
LiBRARv j 

The Department of Energy i s conduct ing a program e n t i t l e d 

"Formerly U t i l i z e d MED/AEC Si tes Remedial A c t i o n Program." The 

o b j e c t i v e s of the program are to determine c u r r e n t r a d i o l o g i c a l 

cond i t i ons and impacts at former Manhattan Engineer D i s t r i c t / 

Atomic Energy Commission s i t e s , t o d e v e l o p r e m e d i a l a c t i o n 

o p t i o n s and c o s t s , and to a c c o m p l i s h the r e m e d i a l a c t i o n . 

The fo rmer Sampling P l a n t a t M i d d l e s e x , New Je r sey and 

associated p r o p e r t i e s where con tamina t ion has been found are 

included i n the remedial a c t i o n program. 

The a s s o c i a t e d p r o p e r t i e s d e s c r i b e d i n t h i s volume are 

e l i g i b l e f o r d e c o n t a m i n a t i o n and r e s t o r a t i o n . Drawings o f 

the p r o p e r t i e s showing tne e x t e n t o f c o n t a m i n a t i o n , and a 

d e s c r i p t i o n of t h e p lanned d e c o n t a m i n a t i o n and r e s t o r a t i o n 

e f f o r t s are presented. 

I n s o f a r as p o s s i b l e , the Depar tment o f Energy and i t s 

c o n t r a c t o r s w i l l a t t e m p t to m i n i m i z e a l l d i s p l a c e m e n t s and 

i nconven iences to the a f f e c t e d p r o p e r t y owners and t e n a n t s . 

A f f e c t e d p r o p e r t i e s w i l l be res tored to as near t h e i r o r i g i n a l 

c o n d i t i o n s as p r a c t i c a b l e a f t e r d e c o n t a m i n a t i o n e f f o r t s a re 

completed. F u l l coopera t ion and c o o r d i n a t i o n w i t h the p roper ty 

owners w i l l be s o l i c i t e d to assure t h a t the remedial a c t i ons 

taken are as compat ible w i t h t h e i r des i res as p o s s i b l e . 

T h i s volume i s a c o m p i l a t i o n o f i n d i v i d u a l l a n d owner 
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packages. The f i r s t parcel i s presented i n t o t a l . The remain­

ing parcels are presented i n s u f f i c i e n t d e t a i l to describe the 

actions for that- p a r c e l . The table of contents, l o c a t i o n nap, 

p l a n t i n g s i n v e n t o r y , ana s p e c i a l p r o v i s i o n s are common to a l l 

parcels and are only presented f o r Parcel I . 
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SPECIAL PROVISIONS 

Any special provisions for handling personal property on 

site, or for agreements outside of the stated remedial action 

work wil l be included in this section. 

Betterments to existing improvements, with the difference 

being paid by the property owner, also w i l l be included in 

this section. Such betterments could include upgrading gravel 

driveways or walkways to asphalt paving or concrete, or in s t a l ­

lation of a patio slab. 
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GRASS DESIGNATION MAP 

CLEMENT & HELEN IANIERO 
LOTS 1-6, BLOCK 318 
BOROUGH OF MIDDLESEX 



Clement & Helen I a n i e r o 
233 Mountain Ave 
Parcel 1 
Lots 1-6, Block 318 
Borough of Middlesex 

DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown that low l e v e l r a d i o a c t i v e 

contamination exists on this property. To remove t h i s contami­

nation as part of the o v e r a l l remedial a c t i o n program, i t 

w i l l be necessary to remove some of the improvements as well. 

S tructures such as the residence or garage w i l l not be d i s ­

turbed. The property w i l l be physically restored as nearly as 

reasonably p r a c t i c a l to the conditions existing at the s t a r t of 

the decontamination a c t i v i t i e s . E f f o r t s w i l l be made to 

minimize disruptions and inconvenience to the occupants. When 

i n i t i a t e d , the work w i l l be c a r r i e d through to completion. 

On t h i s property, i t i s a n t i c i p a t e d that the following 

improvements w i l l be affected: 

1 - Lawns and grassy areas 

2 - Trees, shrubs, and flowers 

3 - Sidewalks and pathways 

4 - Driveways 

5 - Clothesline poles 

6 - Fences 

I t w i l l be necessary to excavate contaminated s o i l , and 

vegetation and some improvements within the proposed l i m i t s of 

cleanup as shown on the Parcel Map. The exact l i m i t s and depths 



w i l l be determined at the time of - excavation. The excavated 

areas w i l l be f i l l e d w i t h compacted b a c k f i l l . 

Lawns w i l l be replaced w i t h sod or t p p s o i l as shown on the 

Grass Designation Map. Sod w i l l be placed on four inches of 

t o p s o i l . Areas planted w i t h grass w i l l receive s i x inches of 

t o p s o i l . 

Whenever p o s s i b l e p l a n t i n g s w i l l be r e p l a c e d i n k i n d ; 

however, l a r g e r trees and shrubs w i l l be replaced w i t h as l a r g e 

a size as reasonable. Whenever p o s s i b l e , l a r g e mature p l a n t i n g s 

w i l l not be removed. The f e a s i b i l i t y of saving the p l a n t i n g s 

w i l l be dependent on the size and type of p l a n t i n g as w e l l as 

the depth of excavation. The f i n a l determination as to which 

pl a n t i n g s can be l e f t w i l l be made at the time of excavation. 

Concrete replacement sidewalks w i l l be four inches t h i c k 

and w i l l be placed on s i x inches of compacted g r a v e l . Gravel 

driveways w i l l be composed of e i g h t inches of compacted g r a v e l . 

The e x i s t i n g c l o t h e s l i n e poles w i l l be removed and r e i n ­

s t a l l e d upon completion of b a c k f i l l i n g operations. The e x i s t i n g 

fence at the back of the p r o p e r t y w i l l be removed and be 

replaced at the op t i o n of the property owner. 

A l l uncontaminated p e r s o n a l items on the p r o p e r t y t h a t 

are to be saved w i l l be removed, s t o r e d and r e t u r n e d t o the 

property. Any of the owner's unwanted items on the property 

at the time of d e c o n t a m i n a t i o n , w i l l be disposed of by the 

co n t r a c t o r s at the owner's o p t i o n . 
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I f the property owner desires any betterments to the 

e x i s t i n g improvements, these w i l l be negotiated with the 

Department of Energy and w i l l be included in the Special 

Provisions Section. 
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LAND OWNER 
PACKAGE INVENTORY 

OWNER. 

NAME: clement and Helen I a n i e r o 

ADDRESS: 2 33 Mountain Ave. 

PROPERTY DESCRIPTION 

L 0 T 1 Through 6 

BLOCK. 

RDRO/TOWNSHIP Borough o f Middlesex 

LEGAL DESCRIPTION: Same as Above 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

SQ. FT. Approx. 990 f t 2 (Main Level) 

LEVELS. 

CONST. _ 

SINGLE 

3 p l u s basement 

Frame 

DOUBLE. 

OTHER_ 

STORAGE BUILDING: 

PREFAB. 

OTHER_ 

3 Car (Block Cons t ruc t ion ) 

IMPROVEMENTS TO DWELLINGS: 

ADDITIONS 

PORCHES. 

DECKS 

PATIO 

DRIVEWAYS: CONCRETE. 

PAVED 

GRAVEI Approximate ly 1900 f t 2 

UNIMPROVED 

SIDEWALKS: CONCRETE. 

PAVED 

Approximately 375 f V 

GRAVEL. 

STONE 

BRICK 4 



ENCES - GATE 

WOOD__ 

CHAIN LINK 130 I f Nor th & 110 I f West (Government rence) 

BARBED WIRE ; 

OTHER 

LANDSCAPING: 

LAWN'GRASS SQ. FT. Approximate ly 8050 f f 2 

TREES 4T-1 7T-2 8T-1 9T-5 16T-1 21T-7 22T-1 24T-1 38T-1 

SHRUBS 1S-13 20S-1 

HERBACEOUS CATEGORY (FLOWERING) l F - 2 2F-2 5F-2 6F-? 7F-1 1 3 F - 1 

FERNS 1 

VINES, 

VEGETABLE GARDEN 

ROCK GARDEN 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE. 

MISCELLANEOUS PERSONAL PROPERTY ITEMS: Clothes Line Poles. Lawn Swings . T.nmhgr 
Old Automobile Used Tires, Wise Barrels and Cans. Boxes. Pieces -r>f pa-in R n t ^ r . 
Fuel O i l Tank, Misc. Rubbish Piles Near the Garaae. Bathtub, aat- iron Pin* T.e.naths 
Near Garage. 

n 





Northeast Corner of House (IANIERO) 



Southwest Corner of IANIERO 



^ISBBEEE i E I I E i E H I B l I I l f l B e i e i E B f i l l l B I i f i f 

^'BflEBBBEBBBBBBBBBBBflBBBBBEEEBBEEBBBBE E t>̂  

Area Between USMC Ease and IANIERO 

N.W. Corner o f IANIERO 



D r i p l i n e on Sidewalk on East Side of 
House (IANIERO) 



N.E. Corner of House (IANEIRO) 

Downspout at N.E. Corner of House (IANIERO) 



Sidewalk at N.W. Corner of House 
(IANIERO) 



••••••••••••••••••••••II1IIIIIIIIIU* 
Area to the South of House (IANIERO) ^ n i i i i i i i i i i i i i i i i i i i i i i i i i H ^ 

Drip Line at West Side of House (IANIERO) 



South Side of House (IANIERO) 
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Elizabeth M. Kisaday 
Parcel 2 
Lots 7-9, Block 318 
Borough of Middlesex 

DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

contamination e x i s t s on t h i s property. To remove t h i s contamin­

a t i o n as part of the o v e r a l l remedial a c t i o n program, i t w i l l be 

necessary to remove some of the improvements as w e l l . Struc­

tures such as the residence or garage w i l l not be d i s t u r b e d . 

The property w i l l be p h y s i c a l l y restored as nearly as reasonably 

p r a c t i c a l to the conditions e x i s t i n g at the s t a r t of the decon­

tamination a c t i v i t i e s . E f f o r t s w i l l be made to minimize d i s r u p ­

t i o n s and inconvenience to the occupants. When i n i t i a t e d , the 

work w i l l be c a r r i e d through to completion. 

On t h i s p r o p e r t y , i t i s a n t i c i p a t e d t h a t the f o l l o w i n g 

improvements w i l l be a f f e c t e d : 

1 - Lawns and grassy areas 

2 - Trees, shrubs, and flowers 

3 - Sidewalks 

4 - Driveways 

5 - Flagpole 

6 - Rabbit Hutch 

7 - Garden Areas 

8 - Mail .Box 

I t w i l l be necessary to excavate contaminated s o i l , and 
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vegetation and some improvements within the proposed l i m i t s of 

cleanup as shown on the Parcel Map. The exact l i m i t s and depths 

w i l l be determined at the time of excavation. The excavated 

areas w i l l be f i l l e d with compacted b a c k f i l l . 

Lawns w i l l be replaced with sod or t o p s o i l as shown on the 

Grass Designation Map. Sod w i l l be placed on four inches of 

to p s o i l . Areas planted with grass w i l l receive six inches of 

topso i l . 

Whenever possible, p l a n t i n g s w i l l be replaced in k i n d , 

however, larger trees and shrubs w i l l be replaced with as large 

a size as reasonable. Whenver possible, large mature plantings 

w i l l not be removed. The f e a s i b i l i t y of saving the plantings 

w i l l be dependent on the size and type of planting as well as 

the depth of excavation. The f i n a l determination as to which 

plantings can be l e f t w i l l be made at the time of excavation. 

The garden area w i l l be restored with twelve inches of t o p s o i l . 

Concrete replacement sidewalks w i l l be four inches thick 

and w i l l be placed on six inches of compacted gravel. Gravel 

driveways w i l l be composed of eight inches of compacted gravel. 

The e x i s t i n g f l a g p o l e and mail box w i l l be removed and 

r e i n s t a l l e d upon completion of b a c k f i l l i n g operations. The 

ra b b i t hutch w i l l be temporar i l y stored and returned upon 

completion of the work. 

A l l uncontaminated personal items on the property that are 

to be saved w i l l be removed, stored and returned to the pro-
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perty. Any of the owner's unwanted items cn the property at the 

time of decontamination, w i l l be disposed of by the contractors 

at the owner's option. 

I f the property owner desires any betterments to the 

existing improvements, these w i l l be negotiated with the Depart­

ment of Energy and w i l l be included in the Special Provisions 

Section. 
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LAND OWNER 
PACKAGE INVENTORY 

OWNER 
NAME: Elizabeth M. Kisaday 

ADDRESS: 233 Mountain Avenue Middlesex, New Jersey 

PROPERTY DESCRIPTION 

I OT 7-9. 

HI nCK 318 , 

nnnr'Tff'dihi'jyiP M l d d l e s e x _ 
i prAi r>F<;rRiPTir>N- Lots 7-9, Block 318, Borough Middlesex 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

PT Approximately 1036 f t 2 Main Level SQ 

i FVFIs 2 plus Basement 

CONST. Frame 

SINGLE. (Frame Construction) 

DOUBLE. 

OTHER_ 

STORAGE BUILDING: 

PREFAB. 

OTHER 2 (Wood Construction) 

IMPROVEMENTS TO DWELLINGS: 

ADDITIONS _ 

PORCHES. 

DECKS 

PATIO 

Enclosed back porch, Open f r o n t porch 

DRIVEWAYS: CONCRETE. 

PAVEn Approximately 200 f t * 

nHAVFi Approximately 800 f t * 

SIDEWALKS: 

UNIMPROVED . 

CONCRETE Approximately 110 f t 2 

PAVED 

GRAVEL. 

STONE — 

BRICK. 
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WOOD 

' C H A M uiNK : 

BAR EEC WIPE _ _ _ _ _ 

OTHER 

LAN DSC API IMG 

LAWN. GRASS SO. FT. S e e d Approximate ly 5000 f t 2 sod Approx. 2400 f t 2 

TREES 7 T ' 9 T ' 1 3 T ' 1 5 T ' 1 6 T ' 2 1 T ' 2 2 T ' 2 4 T ' 2 7 T ' 3 1 T ' 4 3 T ' 4 5 T ' 4 8 T 

SHRUB- I S , 2 S , 3S , 4 S , 5 S , 6 S , 7 S , 8 S , 9 S , I P S , U S , 21S, 22S , 23a 

HERBACEOUS CATEGORY (FLOWERING) F 1 ' F 2 ' F 3 ' F 4 • F 5 > F 6 > F 7 > F 8 > F 9 > 
F10, F l l , F12, F13, F17 

FERNS 1 

VINES i, 

VEGETABLE GARDFN Approximately 350 t t z (Misc. Vegetables) 

ROCK GARDEN 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE 

MISCELLANEOUS PERSONAL PROPERTY ITEMS: 1-Bird feeder mounted on pipe, 1-flag pole, 
1 mail box mounted on post, 4 f t statue ( r e l i g i o u s ) , 1-wheel barrow, 3 f t x 5 f t wooden 
bencn, saw horse, 4 lengths of pl a s t i c pipe, Misc. pieces of scrap wood, small 
stack of firewood, wooden t r e l l i s , 2-garbage cans (30 g a l ) , 1-lawn mower (push type), 
garden hose (rubber 75ft) 





Front o f House (KISADAY) 



So. Side of House i Driveway (KISADAY) 



No. Property Line (KISADAY) 



W. Side of Garage W/Shed (KISADAY) 

So. Side of House & Driveway (KISADAY) 



Rear (West) Side of House (KISADAY) 

Downspout a t S.W. Corner o f House (KISADAY) 



N.W. Corner and Rear (West) of House (KISADAY) 

Downspout at N.W. Corner of House (KISADAY) 



# t H l l l l l l l l l l l l l l l l l l l l l l l l l l l ^ 

No. Side of House (KISADAY) 

Front (E) and No. Side of House (KISADAY) 
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Joseph & Mary Volgey 
Parcel 4 
Lots 11-12, Block 318 
Borough of Middlesex 

DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

contamination exists on th i s property. To remove t h i s contamin­

ation as part of the overall remedial action program, i t w i l l be 

necessary to remove some of the improvements as we l l . Struc­

tures such as the residence or garage w i l l not be disturbed. 

The property w i l l be physically restored as nearly as reasonably 

practical to the conditions existing at the s t a r t of the decon­

tamination a c t i v i t i e s . Efforts w i l l be made to minimize disrup­

tions and inconvenience to the occupants. When i n i t i a t e d , the 

work w i l l be carried through to completion. 

On t h i s property, i t i s a n t i c i p a t e d t h a t the f o l l o w i n g 

improvements w i l l be affected: 

1 - Lawns and grassy areas 

2 - Trees, shurbs, and flowers 

3 - Sidewalks 

4 - Driveways 

5 - Fences 

It will be necessary to excavate contaminated s o i l , and 

vegetation and some improvements within the proposed limits of 
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cleanup as shown on the Parcel Map." The exact l i m i t s and depths 

w i l l be determined at the time of excavation. The excavated 

areas w i l l be f i l l e d w i t h compacted b a c k f i l l . 

Lawns w i l l be replaced with sod or t o p s o i l as shown on the 

Grass Designation Map. Sod w i l l be placed on four inches of 

t o p s o i l . Areas planted wi t h grass w i l l receive s i x inches of 

topso i l . 

Whenever p o s s i b l e , p l a n t i n g s w i l l be r e p l a c e d i n k i n d , 

however, l a r g e r trees and shrubs w i l l be replaced w i t h as large 

a size as reasonable. Whenever p o s s i b l e , l a r g e mature p l a n t i n g s 

w i l l not be removed. The f e a s i b i l i t y of saving the p l a n t i n g s 

w i l l be dependent on the size and type of p l a n t i n g as w e l l as 

the depth of excavation. The f i n a l d e termination as to which 

pl a n t i n g s can be l e f t w i l l be made at the time of excavation. 

Concrete replacement sidewalks w i l l be four inches t h i c k 

and w i l l be placed on s i x inches of compacted g r a v e l . Gravel 

driveways w i l l be composed of ei g h t inches of compacted g r a v e l . 

The e x i s t i n g fences w i l l be removed and be replaced at the 

option of the property owner. 

A l l uncontaminated personal items on the property t h a t are 

to be saved w i l l be removed, stored and returned to the pro­

p e r t y . Any of the owner's unwanted items on the property a t the 

time of decontamination, w i l l be disposed of by the c o n t r a c t o r s 

at the owner's o p t i o n . 



I f the property owner desires any betterments to the 

existing improvements, these w i l l be negotiated with the Depart­

ment of Energy and w i l l be included in the Special Provisions 

Section. 
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LAND OWNER 
PACKAGE INVENTORY 

OWNER 

NAME: Joseph & Mary Volgey 

ADDRESS: 217 Mountain Avenue 

PROPERTY DESCRIPTION 

LOT 

BLOCK 318 : 

BORD/TOWNSHIP Middlesex 

LEGAL DESCRIPTION: Lots 11-12, Block 318. Borough n f Middlesex 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

SQ. FT.. Approximate ly 1065 f t 2 

LEVELS. 

CONST.. 

SINGLE. 

1 p lus Basement 

Frame C o n s t r u c t i o n 

DOUBLE. 

0THER_ 

Block Cons t ruc t i on 

STORAGE BUILDING: 

PREFAB. 

OTHER_ 

None 

IMPROVEMENTS TO DWELLINGS-

ADDITIONS _ None 

PORCHES. 

DECKS 

PATIO 

Front and Rear Open Porches 

DRIVEWAYS: CONCRETE. 

PAVED 

fiRAVF! Approximate ly 1260 f t 2 

SIDEWALKS: 

UNIMPROVED 

r.DNr.RFTF Approximate ly 260 f t 2 

PAVED— 

GRAVEL. 

STONE — 

BRICK _ 



'.OOD 30 

CHAIN _INN 1 0 0 

BARBED WIRE 

OTHER 

LAWN GRASS SO. FT. Seed: 2250 ft2 Sod: 1250 f t 2 

TREES 9 T > HT, 13T, 15T, 16T, 18T, 25T. 32Ty 3Tr r 34T, 38T. 4 ST 

SHRUBS IS,-23, 6S, 9S. 17S. 18S. 19S 

HERBACEOUS CATEGORY (FLOWERING) 2 F , 5 F , 6 F , 7 F , 10F , 11F , 1 6 F , 
19F 

FERNS None 

VINES 2 V 

VEGETABLE GARDFN A p p r o x i m a t e l y 200 f t 2 

ROCK GARDEN None 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE. 

MISCELLANEOUS PERSONAL PROPERTY ITEMS: M a i l box mounted on a pos t , c l o the s l i n e . 
Approximately R sec t ions o f wooden fence (apprnx. a f t . P r H n r c ) 2-55 g a l drums 
1 - r o l l (undetermined l eng th) chain l i n k f ence . 1 - r a d i a t o r f a n t . n l . 1 *i-anV o f misc . 
lengths o f scrape wood, 1-1963 c h e v r o l e t - 4 d r brown w/wh i t e t o p . 1-wood dog house. 
severa l used t i r e s , some mounted on r i m s , 1 l a t e 1950 model Chevro l e t , and misc . 
auto p a r t s , 2 wooden c lo the s l i n e po l e s . 



JOSEPH & MARY VOLGEY 
217 MOUNTAIN AVE 
LOTS 11-12, BLOCK 318 
BOROUGH OF MIDDLESEX 



Rear (West) Side o f Garage (VOLGEY) 



N.W. Corner (Rear) of Garage (VOLGEY) 

Vegetable Garden Located Behind Garage (VOLGEY) 



Rear (West) Side of House (VOLGEY) 

Front (N.E.) Corner of House 
Note Downspout (VOLGEY) 



Area Between USMC Base and VOLGEY Property 



Rear (West) S ide o f House (VOLGEY) 





Rear (West) Side o f Garage (VOLGEY) 



S.E. Corner of House a t Downspout 

(VOLGEY) 



Gravel Drive on North Side of House (VOLGEY) 



N.W. Corner of House Note Downspout (VOLGEY) 



Prepared for 

United States Department of Energy 

Formerly Utilized MED/AEC Sites 
Remedial Action Program 

Middlesex Sampling Plant & 
Associated Properties 

DESCRIPTION OF REMEDIAL ACTION 

SASHA GARCIA 

ProDertv Owner L 0 T S 1 3- 1 5< B L 0 C K 3 1 8 * ^ 
r i v ^ w i i j BOROUGH OF MIDDLESEX 

April 1979 

by 

375 Chioeta Way r k & m 
Salt Lake City, Utah |__Jf__) 



VICINITY MAP SASHA GARCIA 
LOTS 13 15, BLOCK 318 
BOROUGH OF MIDDLESEX 5 



i 

GAPAGE 

, X 

•77̂  

• - < ^ i 5 p C i / Q 

LAWN 

PARCEL MAP 

SASHA GARCIA 
" LOTS 13-15, BLOCK 318 

BOROUGH OF MIDDLESEX 5 





Sasha Garcia 
Parcel 5 
Lots 13-15, Elock 31B 
Borough of Middlesex 

DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

contamination e x i s t s on t h i s property. To remove t h i s contamin­

a t i o n as part of the o v e r a l l remedial a c t i o n program, i t w i l l be 

necessary to remove some of the improvements as w e l l . Struc­

tures such as the residence or garage w i l l not be d i s t u r b e d . 

The property w i l l be p h y s i c a l l y restored as ne a r l y as reasonably 

p r a c t i c a l to the conditions e x i s t i n g at the s t a r t of the decon­

tamination a c t i v i t i e s . E f f o r t s w i l l be made to minimize d i s r u p ­

t i o n s and inconvenience to the occupants. When i n i t i a t e d , the 

work w i l l be c a r r i e d through to completion. 

On t h i s p r o p e r t y , i t i s a n t i c i p a t e d t h a t the f o l l o w i n g 

improvements w i l l be a f f e c t e d : 

1 - Lawns and grassy areas 

2 - Trees, shrubs, and flowers 

3 - Brick borders 

4 - Driveways 

5 - Brick p a t i o 

6 - Fences 

7 - Swimming pool 

I t w i l l be necessary to excavate contaminated s o i l , and 

v e g e t a t i o n and some improvements w i t h i n the proposed l i m i t s 
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of cleanup as shown on the Parcel Map. The exact l i m i t s and 

depths w i l l be determined at the time of e x c a v a t i o n . The 

excavated areas w i l l be f i l l e d w i t h compacted b a c k f i l l . 

Lawns w i l l be replaced wi t h sod or t o p s o i l as shown on the 

Grass Designation Map. Sod w i l l be placed on four inches of 

t o p s o i l . Areas planted w i t h grass w i l l receive s i x inches of 

topso i 1 . 

Whenever p o s s i b l e , p l a n t i n g s w i l l be r e p l a c e d i n k i n d ; 

however, l a r g e r t r e e s and shrubs w i l l be r e p l a c e d w i t h as 

large a size as reasonable. Whenever p o s s i b l e , large mature 

pl a n t i n g s w i l l not be removed. The f e a s i b i l i t y of saving the 

pl a n t i n g s w i l l be dependent on the size and type of p l a n t i n g 

as w e l l as the depth of excavation. The f i n a l d e t e r m i n a t i o n 

as to which p l a n t i n g s can be l e f t w i l l be made at the time of 

excavation. 

The brick border walls w i l l be removed and replaced. The 

small brick patio w i l l be removed and replaced. Gravel drive­

ways w i l l be composed of eight inches' of compacted g r a v e l . 

The e x i s t i n g fence on the north property l i n e w i l l be 

removed and be replaced at the option of the property owner. 

The above ground swimming pool w i l l be dismantled and 

removed prior to the s t a r t of excavation. I t w i l l be reassem­

bled after the completion of b a c k f i l l i n g operations. Arrange­

ments for the removal and replacement of the swimming pool and 

appurtenances w i l l meet with the owners approval. 
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A l l uncontaminated personal items on the p r o p e r t y t h a t 

are to be saved w i l l be removed, s t o r e d and r e t u r n e d to the. 

property. Any of the owner's unwanted items on the property 

at the time of d e c o n t a m i n a t i o n , w i l l be disposed of by the 

contractors at the owner's o p t i o n . 

I f the p r o p e r t y owner d e s i r e s any b e t t e r m e n t s t o the 

e x i s t i n g improvements, these w i l l be n e g o t i a t e d w i t h the 

Department of Energy and w i l l be i n c l u d e d i n the S p e c i a l 

Provisions Section. 

-3-
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LAND OWNER 
PACKAGE INVENTORY 

uvVMER' 
N A M E Sasha Garcia 

ADDRESS: 2 15 Mountain Avenue 

PROPERTY DESCRIPTION 

BLOCK 3 1 8 

BORO/TOWNSHIP Middlesex 

LEGAL DESCRIPTION: L o t 1 3 - 1 5 . b l o c k ^1 R r TWrmr jh o f M i d d l e s e v 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

_ FT Approximately 1950 f t 2 

SQ 

LEVELS 1 (basement pos s ib l e ) 

CONST 

SINGLE 

DOUBLE. 

OTHER_ 

STORAGE BUILDING: 

PREFAB. 

OTHER_ 

Block Cons t ruc t i on 

None 

IMPROVEMENTS TO DWELLINGS: 

ADDITIONS—. 

PORCHES. 

DECKS 

PATIO 

Front & rear open porches 

Approximately 100 f t 2 (brick construction) 

DRIVEWAYS: CONCRETE. 

PAVED. Approximately 310 f f 

GRAVFi Approximately 1900 f t 2 

SIDEWALKS: 

UNIMPROVED 

CONCRETE Approximately 400 f t 2 

PAVED 

GRAVEL. 

STONE — 

BRICK_ Approximately 45 f t 2 

72-



None 

i \ G . 

C - A i \ LINK 

BARBED WIRE. 

OTHER 

LAWN GRASS SC. FT. Seed: Approximate ly 1900 f t 2 Sod: Apprnx. 2240 f t 2 

TREES 6 T > 9 T ' 1 0 T > 16T, 18T, 19T, 21T, 26T, 23T, 32T, 33T, 
34T, 37T, 40T, 42T, 47T 

SHRUBS 2S, 3S, 6S, 9S, U S , 13S, 15S 

HERBACEOUS CATEGORY (FLOWERING), F2, F4, F5, F10, F15 

FERNS 1 Fern Fern-2 

VINES 1 V ' 2 V 

VEGETABLE GARO.FN None 

ROCK GARDEN None_ 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE 

MISCELLANEOUS PERSONAL PROPERTY ITEMS: 2 4 ' D i a - above ground swimming p o o l , 3-(30 ga l ) 
garbage cans, 1- lg hvy. equip-rubber t i r e (used) , ladder (wood), wood window f rame, 
misc. wooden boxes, 1-garden hose (rubber) 50 f t , o l d ba th t u b , canvas t a r p , severa l 
metal f o l d i n g cha i r s , 
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5 
SASHA GARCIA 
215 MOUNTAIN AVE 
LOTS 13-15, BLOCK 318 
BOROUGH OF MIDDLESEX 



N.E. Corner cf Property (GARCIA) 

West (Rear) & So. Side o f Garage 



•̂•••••••••••••••lUIHllllll*̂  
North Side of House (GARCIA) 

South Side of House and Drive (GARCIA) 



South Side of Garage (GARCIA) 

Area Between USMC Base and (GARCIA) Property 



Area Between USMC Base and (GARCIA) Property 









Front (East) Side of Garage (GARCIA) 

Rear (West) Side of House (GARCIA) 



Rear (West) Side of House (GARCIA) 

S.W. Corner of House Showing Downspout 
(GARCIA) 



Downspout at S.W. Corner of House 
(GARCIA) 

Downspout at N.W. Corner of House 



*HI 
Downspout at S.E. Corner of House 

GARCIA) 

^ J L U U U I I I U I O I I I I I I I I U I U l l l l l l l l i l t ^ 

N.E. Corner o f House (GARCIA) 



Prepared for 

United States Department of Energy 

Formerly Utilized MED/AEC Sites 
Remedial Action Program 

Middlesex Sampling Plant & 
Associated Properties 

DESCRIPTION OF REMEDIAL ACTION 

_ _ RICHARD AND JOHANN SMITH 
P r o p e r t y O w n e r LOTS 16-18, BLOCK318 1 ^ 

r J BOROUGH OF MIDDLESEX W j 

April 1979 

by 

375 Chioeta Way ftffrfl 
Salt Lake City. Utah ( f K r ) 
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VICINITY MAP ^ L r RICHARD & JOHANN SMITH 
^ LOTS 16-18, BLOCK 318 

BOROUGH OF MIDDLESEX 6 



M/scm/weous. 
ANA/UALS $ 
PERENAJIAIS 

PATH PATH 

£D6E Of P*V£M£A/T 

PARCEL MAP 
RICHARD & JOHANN SMITH 
LOTS 16-18, BLOCK 318 
BOROUGH OF MIDDLESEX 



AMI* WITHIN LIMITS 0 ' OICONTMIINATlO* TO I I I f I DID 

^ f ' ^ j * * ' * H I T H ' N (•IMITIOf' OIGOWTAMINATlOft TO I I tOOOID 

GRASS DESIGNATION MAP 

RICHARD & JOHANN SMITH 
LOTS 16-18, BLOCK 318 
BOROUGH OF MIDDLESEX 6 ^ 



Richard & Johann Smith 
Parcel 6 
Lots 16-18, Block 318 
Borough of Middlesex 

DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

c o n t a m i n a t i o n e x i s t s on t h i s p r o p e r t y . To remove t h i s con­

tamination as part of the o v e r a l l remedial a c t i o n program, i t 

w i l l be necessary to remove some of the improvements as w e l l . 

Structures such as the residence or garage w i l l not be d i s ­

turbed. The property w i l l be p h y s i c a l l y restored as ne a r l y as 

reasonably p r a c t i c a l to the co n d i t i o n s e x i s t i n g at the s t a r t of 

the decontamination a c t i v i t i e s . E f f o r t s w i l l , be made to m i n i ­

mi ze, d i s r upt i ons and inconvenience t o the occupants. When 

i n i t i a t e d , the work w i l l be c a r r i e d t h r o u g h t o c o m p l e t i o n . 

On t h i s p r o p e r t y , i t i s a n t i c i p a t e d t h a t t he f o l l o w i n g 

improvements w i l l be a f f e c t e d . 

1 - Lawns and grassy areas 

2 - Trees, shrubs, and flowers 

3 - Stepping stones 

4 - Driveways 

5 - Railroad t i e border w a l l 

6 - U t i l i t y shed 

7 - Fences 

8 - Swimming pool 

I t w i l l be necessary to excavate contaminated s o i l , and 
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vegetation and some improvements within the proposed l i m i t s 

of cleanup as shown on the Parcel Map. The exact l i m i t s and 

depths w i l l be determined at the time of excavation. The 

excavated areas w i l l be f i l l e d with compacted b a c k f i l l . 

Lawns w i l l be replaced with sod or topsoil as shown on the 

Grass Designation Map. Sod w i l l be placed on four inches of 

topsoil. Areas planted with grass w i l l receive six inches of 

topsoil. 

Whenever p o s s i b l e , plantings w i l l be replaced in kind; 

however, larger trees and shrubs w i l l be replaced with as large 

a size as reasonable. Whenever possible, large mature plantings 

w i l l not be removed. The f e a s i b i l i t y of saving the plantings 

w i l l be dependent on the size and type of planting as well as 

the depth of excavation. The f i n a l determination as to which 

plantings can be l e f t w i l l be made at the time of excavation. 

The stepping stones at the rear of the property w i l l be 

removed and replaced. The gravel driveways w i l l be composed of 

eight inches of compacted gravel. 

The existing railroad t i e border walls w i l l be removed and 

r e i n s t a l l e d upon completion of b a c k f i l l i n g operations. The 

existing fence at the back of the property w i l l be removed and 

be replaced at the option of the property owner. The u t i l i t y 

shed w i l l be removed and stored temporarily, i t w i l l be replaced 

upon completion of b a c k f i l l i n g operations. 

The above ground swimming pool w i l l be dismantled and 
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removed p r i o r to the s t a r t of e x c a v a t i o n . I t w i l l be reassem-

oled a f t e r the complet ion of b a c k f i l l i n g o p e r a t i o n s . Arrange­

ments f o r the removal and replacement o f the swimming pool w i l l 

meet w i t h the owners app rova l . 

A l l uncon tamina ted p e r s o n a l i t ems on the p r o p e r t y t h a t 

are to be saved w i l l be removed, s t o r e d and r e t u r n e d to the 

p rope r ty . Any of the owner's unwanted items on the p rope r ty 

at the time of decontaminat ion , w i l l be disposed o f the con t rac ­

to r s at the owner's o p t i o n . 

I f the p r o p e r t y owner d e s i r e s any b e t t e r m e n t s to the 

e x i s t i n g improvements , these w i l l be n e g o t i a t e d w i t h the 

Department o f Energy and w i l l be i n c l u d e d i n the S p e c i a l 

Provis ions S e c t i o n . 
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LAND OWNER 
PACKAGE INVENTORY 

O-.VNER 
NAME Richard & Johann Smith 

ADDRESS 03 Mountain Avenue, Middlesex, New Jersey 

PROPERTY DESCRIPTION 

LOT 16-18 

BLOCK 318 

BORO/TOWNSHIP Middlesex 

LEGAL DESCRIPTION: l o t 16-18, Block 318, Borough o f Middlesex 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

SQ. FT. Approximate ly 1440 f t (Main Level ) 

LEVELS. 

CONST. _ 

1 plus Basement 

Frame Construction 

SINGLE Frame Construction 

DOUBLE. 

OTHER_ 

STORAGE BUILDING: 

PREFAB. 

OTHER. 

10' x 14' meta l 

IMPROVEMENTS TO DWELLINGS: 

ADDIT IONS-

PORCHES 

DECKS 

PATIO 

Front and rear open porches 

x 10' Redwood deck attached to swimming pool 

DRIVEWAYS: CONCRETE. 

PAVED. 
GRAVEL Approximately 1800 f t 2 

SIDEWALKS: 

UNIMPROVED. 

CONCRETE 

PAVED 

GRAVEL. 

STONE _ 

B R I C K _ 

110 I f of stepping stones 

13 



CHAIN UNK 

JDSCAMNG 

BAR8E0 WIPE. 

OTHER 

LAWN GRASS SQ.FT. Seed: A p p r o x . 5170 f - l - 2 Sod : A p p r n x . 700 f t 2 

TREES 8T, 9T. 13T. 14T. 1 fiT, ? I T , 22T, 36T, 45T 

SHRUBS 9S, 24S 

HERBACEOUS CATEGORY (FLOWERING) 1 F > 5 F > 9 F > H F , 1 3 F , 14F 

FERNS None 

VINES - , o n e 

VEGETABLE GARDPN None 

ROCK GARDEN 40 f t 2 misc . rocks used i n landscaping 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE. 

MISCELLANEOUS PERSONAL PROPERTY ITEMS: 18' D i a . above ground swimming p o o l , & Misc. 
equipment, Misc . l imber p i l e s , f i s h i n g boa t , o l d window cas ings . Misc . p ieces o f 
s i d i n g m a t e r i a l , dog house, swing se t , g a r b l e riiimPBt.er. 25 R . R . „«,AH Sn 
landscaping, 4 f t D ia . wooden b a r r e l cu t i n h a l f used as p l a n t e r 
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RICHARD & JOHANNA SMITH 
203 MOUNTAIN AVE 
LOTS 16-18, BLOCK 318 
BOROUGH OF MIDDLESEX 



• ir.g Pool at Rear of House (SMITH) 

Area Between USMC Base and Smith Property 



S.E. Corner of Property (SMITH) 



N. E. Corner of Property (SMITH) 

Front (East) of Property (SMITH) 



\ 



Area Between USMC Base and Smith PropeiLy 



N.W. Corner of Property (SMITH) 

Rear (West) of House (SMITH) 



Downspout at N.W. Corner of House (SMITH) 

North Side of Garage and Swimming Pool Deck 
(SMITH) 



South Side of House (SMITH) 

Downspout at S.E. Corner of House 
(SMITH) 



Downspout at N.E. Corner of House (SMITH) 
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Raymond & Elaine Reefer 
Parcel 17 
Lots 44-50, Block 398 
Township of Piscataway 

DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

contamination exists on t h i s property. To remove t h i s contami­

nation as part of the overall remedial action program, i t w i l l 

be necessary to remove some of the improvements as w e l l . 

Structures such as the residence or garage w i l l not be d i s ­

turbed. The property w i l l be physically restored as nearly as 

reasonably p r a c t i c a l to the conditions existing at the s t a r t of 

the decontamination a c t i v i t i e s . E f f o r t s w i l l be made to mini­

mize d i s r u p t i o n s and inconvenience to the occupants. When 

i n i t i a t e d , the work w i l l be c a r r i e d through to completion. 

On t h i s property, i t i s a n t i c i p a t e d t h a t the f o l l o w i n g 

improvements w i l l be affected: 

1 - Grassy areas 

2 - Trees, shrubs, and flowers 

3 - Sidewalks 

4 - Driveways 

5 - Mailbox 

6 - Fences 

I t w i l l be necessary to excavate contaminated s o i l , and 

vegetation and some improvements wi t h i n the proposed l i m i t s of 

cleanup as shown on the Parcel Map. The exact l i m i t s and depths 
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w i l l be determined at the time of excavation. The excavated 

areas w i l l be f i l l e d w i t h compacted b a c k f i l l . 

Areas planted w i t h grass w i l l receive s i x inches of top-

s o i l . Whenever possible p l a n t i n g s w i l l be replaced i n kind; 

however, l a r g e r trees and shrubs w i l l be replaced w i t h as larg e 

a size as reasonable. Whenever pos s i b l e , l a r g e mature p l a n t i n g s 

w i l l not be removed. The f e a s i b i l i t y of saving the p l a n t i n g s 

w i l l be dependent on the size and type of p l a n t i n g as w e l l as 

the depth of excavation. The f i n a l d e t e rmination as to which 

plan t i n g s can be l e f t w i l l be made at the time of excavation. 

Concrete replacement sidewalks w i l l be four inches t h i c k 

and w i l l be placed on s i x inches of compacted g r a v e l . Gravel 

driveways w i l l be composed of ei g h t inches of compacted g r a v e l . 

The e x i s t i n g mailbox w i l l be removed and r e i n s t a l l e d upon 

completion of b a c k f i l l i n g operations. A p o r t i o n of the e x i s t i n g 

fence be removed and r e i n s t a l l e d . 

A l l uncontaminated personal items on the property t h a t are 

to be saved w i l l be removed, stored and returned to the pro­

p e r t y . Any of the owner's unwanted items on the property at the 

time of decontamination, w i l l be disposed of by the c o n t r a c t o r s 

at the owner's o p t i o n . 

I f the p r o p e r t y owner d e s i r e s any b e t t e r m e n t s t o the 
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existing improvements, these w i l l be negotiated with the Depart­

ment of Energy and w i l l be included in the Special Provisions 

Section. 

-3-
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LAND OWNER 
PACKAGE INVENTORY 

OWNER 

NAME Raymond and E la ine Reefer 

ADDRESS: 611 W i l l i a m S t r e e t , Piscataway, New Jersey 

PROPERTY DESCRIPTION 

44-50 LOT 

BLOCK 3 8 9 

•BOnfrTQWNSHIP Piscataway 

LEGAL DESCRIPTION: L o t 4 4 - 5 0 , B l o c k ^Rg. T n ^ ^ i n n f P i . r . a t a M y 

IMPROVEMENTS: Front House Rear House 
DWELLINGS: SO. FT. Approx. 1400 f t 2 (Main Level) Approx. 1750 f t 2 (Main Level) 

LEVELS 2

 i 2 

CONST. F r a m e 

Frame 

GARAGE: SINGLE 2(Frame Cons t ruc t ion ) 

DOUBLE. 

OTHER_ 

STORAGE BUILDING: 

PREFAB. 

OTHER Wooden Sheds (2) 5 ' x 8 ' , 5 ' x 7 ' 

IMPROVEMENTS TO DWELLINGS: 

ADDITIONS None_ 

PORCHES 

DECKS 

PATIO 

DRIVEWAYS: CONCRETE. 

PAVED 

Left Right 

GRAVFI APProx- 800 f t 2 Approx. 400 f t 2 

SIDEWALKS: 

UNIMPROVED . 

CONCRETE Approximately 160 f t 2 

PAVED 

GRAVEI 

STONE . 

BRICK Approximately 55 I f 

1TL 



.VOOD — : 

CHAIN L I N K Approximately 900 1ft-. 

SARBED WIRE 

CiTHFR . _ _ _ 

LANDSCAPING 

LAWN GRASS SQ. FT. • Seed; 1R r nnn f t 2 

-rpcrc I T , 8T, 9T, 13T, 16T, 20T, 21T, 22T, 23T, 28T, 35T, 39T, 48T 

SHRUBS 1_ 

HERBACEOUS CATEGORY (FLOWERING). 

FERNS. 

VINES Vines 2. Vines 5 

VEGETABLE GARDEN 

ROCK GARDEN 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE 

MISCELLANEOUS PERSONAL PROPERTY ITFMS- M a i l Box mounted on p o s t , box f o r newspaper 
d e l i v e r y , garden hose 100 f t r 7.-^0 g a l garbage cans, misc . lawn f u r n i t u r e 

/'3 
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RAYMOND & ELAINE REEFER 
611 WILLIAM STREET 
LOTS 44-50, BLOCK 398 
TOWNSHIP OF PISCATAWAY 



Front (North) of Front House and Drive (REEFER) 



Back (South) of Rear House and Orchard (REEFER) 

Behind Rear House at Orchard (REEFER) 



S.E. Corner of Property (REEFER) 

East Property Line (REEFER) 



East Side of Property and Garage (RIGHT) 

East Side of Front House W/Garage (Right) 



West Side of Front House and Garage (Left) 
(REEFER) 

Front (North) of Rear House (REEFER) 



Front (North) and West Side of Rear House 
(REEFER) 



Northwest Corner of Property at William St. 
(Reefer) 

North Side of Property at William St. 
(Reefer) 
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Sarantos Papghis 
Parcel 26 
Lot 1, Block 185 
Township of Piscataway 

DESCRIPTION- OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

contamination e x i s t s on t h i s property. To remove t h i s contami­

nation as pa r t of the o v e r a l l remedial a c t i o n program, i t w i l l 

be necessary to remove some of the improvements as w e l l . 

S t r u c t u r e s such as the r e s i d e n c e or garage w i l l not be d i s ­

turbed. The property w i l l be p h y s i c a l l y restored as ne a r l y as 

reasonably p r a c t i c a l to the con d i t i o n s e x i s t i n g at the s t a r t of 

the decontamination a c t i v i t i e s . E f f o r t s w i l l be made to m i n i ­

mize d i s r u p t i o n s and inconvenience to the occupants. When 

i n i t i a t e d , the work w i l l be c a r r i e d t h r o u g h t o c o m p l e t i o n . 

On t h i s p r o p e r t y , i t i s a n t i c i p a t e d t h a t the f o l l o w i n g 

improvements w i l l be a f f e c t e d : 

1 - Lawns and grassy area 

2 - Trees, shrubs, and flowers 

3 - Sidewalks 

4 - Driveways 

5 - Fences 

I t w i l l be necessary to excavate contaminated s o i l , and 

vegetation and some improvements within the proposed l i m i t s of 

cleanup as shown on the Parcel Map. The exact l i m i t s and depths 

w i l l be determined at the time of excavation. The excavated 
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-reas w i l l be f i l l e d with compacted b a c k f i l l . 

Lawns w i l l be replaced w i t h sod or t o p s o i l as shown on-the 

Grass Designation Map. Sod w i l l be placed on four inches of 

t o p s o i l . Areas planted w i t h grass w i l l receive s i x inches of 

t o p s o i l . 

Whenever possible plantings w i l l be replaced in kind; 

however, larger trees and shrubs w i l l be replaced with as large 

a size as reasonable. Whenever possible, large mature plantings 

w i l l not be removed. The f e a s i b i l i t y of saving the plantings 

w i l l be dependent on the size and type of planting as well as 

the depth of excavation. The f i n a l determination as to which 

Plantings can be l e f t w i l l be made at the time of excavation. 

Concrete replacement sidewalks w i l l be four inches thick 

and w i l l be placed on six inches of compacted gravel. Paved 

driveways w i l l be composed of three inches of plant-mixed 

asphalt placed on six inches of compacted gravel. 

The existing fences w i l l be removed and be replaced at the 

option of the property owner. 

All uncontaminated personal items on the property that are 

to be saved-will be removed, stored and returned to the pro­

perty. Any of the owner's unwanted items on the property at the 

time of decontamination, w i l l be disposed of by the contractors 

at the owner's option. 
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I f the p r o p e r t y owner d e s i r e s any b e t t e r m e n t s to the 

e x i s t i n g improvements, these w i l l be negotiated w i t h the'Depart­

ment of Energy and w i l l be included i n the Special Provisions 

Section. 



LAND OWNER 
PACKAGE INVENTORY 

OWNER 
NAME 

Sarantos Paughis 

ADDRESS: „ , . , „ . , , . 
432 W i l l i a m S t ree t 

PROPERTY DESCRIPTION 

LOT 1 

BLOCK 1 8 5 

BORO/TOWNSHIP P i s c a t a w a y 

LEGAL DESCRIPTION: 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

SQ. FT. Approximately 715 f t (main f loor) 

LEVELS 

CONST. F r a m e 

SINGLE Frame approximate ly 440 f t 2 

DOUBLE. 

OTHER_ 

STORAGE BUILDING: 

PREFAB. 

OTHER_ 

None 

IMPROVEMENTS TO DWELLINGS: 

ADDITIONS. 

PORCHES 

DECKS 

None 

PATIO Approximate ly 130 f t 2 

DRIVEWAYS: CONCRETE. 

PAVEn Approximate ly 2000 f t 2 

GRAVEL. 

UNIMPROVED. 

SIDEWALKS: CONCRETE A p p r o x i m a t e l y 200 f t 2 

PAVED • 

GRAVEL. 

STONE — 

BRICK 

Approximate ly 18 s tepping stones 



FENCES - GATES. 

WOOD 

CHAIN LINK A ? P r c x i m a t e l y 62 I f on NE side & approx imate ly 105 I f o n So. & West 

BARBED WIRE . 

OTHER. 

LANDSCAPING: 

LAWN/GRASS SQ.FT. S e e d : Approximate ly 6550 f t 2

 S o d : Approximate ly 800 f t 2 

TREES 2T, 5T. 20T. ?7T 

SHRUBS I S . 8S . n s . i ? s u c n c 

HERBACEOUS CATEGORY (FLOWERING) 2 F , 6 F , 7F 

FERNS None 

VINES N o n e 

VEGETABLE G A R D E N _ _ _ _ _ Q _ _ 

ROCK GARDEN None 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS. FERNS, VINES. AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGE 

M , S 2 - 3 0 A a a

E i ° U S P £ R S 0 N A L PROPERTY ITEMS; Block Barb ha, mail box fmnnn^H on p - - ^ 
30 gal garbage cans, pile of assorted srr„n wnnH misr i + 

1 
I /30 



26 
SARANTOS PAPGHIS 
432 WILLIAM STREET 
TOWNSHIP OF PISCATAWAY 



Northeast Corner of Property (PAPGHIS) 

North Side of Property (PAPGHIS) 



Front (North) of House (PAPGHIS) 

•••••••-••••••••-•••••••••III* West Side of House (PAPGHIS) 





Rear (South) of House (PAPGHIS) 

South Property Line (PAPGHIS) 



East Side of Garage (PAPGHIS) 

Front of Garage and Back Yard (PAPGHIS) 



West Property Line From Grant St. 

East Side of House and Driveway (PAPGHIS) 



United States Department of Energy 

Formerly Utilized MED/AEC Sites 
Remedial Action Program 

Middlesex Sampling Plant & 
Associated Properties 

DESCRIPTION OF REMEDIAL ACTION 

Property Owner RECT0RY 0 7 
BOROUGH OF MIDDLESEX M — - • 

April 1979 

375 Chioeta Way 
Salt Lake City, Utah 



VICINITY MAP CATHOLIC CHURCH RECTORY 
LOTS 1-3, BLOCK 298 
BOROUGH OF MIDDLESEX 

———^ 

27 



PARCEL MAP 
CATHOLIC CHURCH RECTORY 
LOTS 1-3 BLOCK 298 
BOROUGH OF MIDDLESEX 





Catholic Church Rectory 
Parcel 27 
Lots 1-3, Block 298 
Borough of Middlesex 

-DESCRIPTION OF REMEDIAL ACTIONS 

Recent surveys have shown t h a t low l e v e l r a d i o a c t i v e 

contamination e x i s t s on t h i s property. To remove t h i s contami­

nation as part of the o v e r a l l remedial a c t i o n program, i t w i l l 

be necessary to remove some of the improvements as w e l l . 

S t r u c t u r e s such as the r e s i d e n c e or garage w i l l not be d i s ­

turbed. The property w i l l be p h y s i c a l l y restored as nearly as 

reasonably p r a c t i c a l to the cond i t i o n s e x i s t i n g at the s t a r t of 

the decontamination a c t i v i t i e s . E f f o r t s w i l l be made to m i n i ­

mize d i s r u p t i o n s and inconvenience to the occupants. When 

i n i t i a t e d , the work w i l l be c a r r i e d t h r o u g h to c o m p l e t i o n . 

On t h i s p r o p e r t y , i t i s a n t i c i p a t e d t h a t the f o l l o w i n g 

improvements w i l l be a f f e c t e d : 

1 - Lawns 

2 - Trees, shrubs, and flowers 

3 - Sidewalks 

4 - Driveways 

5 - Cl o t h e s l i n e poles 

6 - Fences 

7 - Paved patio 

8 - Gas pumps and underground storages tanks 

I t w i l l be necessary to excavate contaminated s o i l , and 
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vegetation and some improvements w i t h i n the proposed l i m i t s of 

cleanup as shown on the Parcel Map. The exact l i m i t s and depths 

w i l l be determined at the time of excavation. The excavated 

areas w i l l be f i l l e d with compacted b a c k f i l l . 

Lawns w i l l be replaced with sod or t o p s o i l as shown on the 

Grass Designation Map. Sod w i l l be placed on four inches of 

t o p s o i l . Areas planted with grass w i l l receive s i x inches of 

t o p s o i l . 

whenever p o s s i b l e p l a n t i n g s w i l l be replac e d i n k i n d , 

however, l a r g e r trees and shrubs wil-1 be replaced w i t h as large 

a size as reasonable. Whenever p o s s i b l e , large mature p l a n t i n g s 

w i l l not be removed. The f e a s i b i l i t y of saving the p l a n t i n g s 

w i l l be dependent on the size and type of p l a n t i n g as w e l l as 

the depth of excavation. The f i n a l determination as to which 

p l a n t i n g s can be l e f t w i l l be made at the time of excavation. 

Concrete replacement sidewalks w i l l be four inches t h i c k 

and w i l l be placed on s i x inches of compacted g r a v e l . Paved 

driveways w i l l consist of three inches of plant-mixed asphalt 

placed on s i x inches of compacted g r a v e l . The e x i s t i n g p a t i o 

w i l l be replaced with three inches of plant-mix placed on four 

inches of compacted g r a v e l . 

The e x i s t i n g c l o t h e s l i n e poles w i l l be removed and r e i n ­

s t a l l e d upon completion of b a c k f i l l i n g operations. The e x i s t i n g 

fences w i l l be removed and be r e p l a c e d at the o p t i o n of the 

property owner. 
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S a t i s f a c t o r y agreement w i l l - b e reached w i t h the owner 

regarding the d i s p o s i t i o n of the gas pump and storage tanks. 

A l l uncontaminated personal items on the property t h a t are 

to be saved w i l l be removed, stored and returned to the pro­

perty. Any of the owner's unwanted items on the property at the 

time of decontamination, w i l l be disposed of by the c o n t r a c t o r s 

at the owner's o p t i o n . 

I f the p r o p e r t y owner d e s i r e s any b e t t e r m e n t s t o the 

e x i s t i n g improvements, these w i l l be negotiated w i t h the Depart­

ment of Energy and w i l l be included i n the Special Provisions 

Section. 
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LAND OWNER 
PACKAGE INVENTORY 

OWNER: 

NAME: C a t h o l i c Church Rectory 

ADDRESS: 
6 5 0 H a r r i s Avenue, MiddlP.^v,. N ~ w , T P r - ^ y 

PROPERTY DESCRIPTION 

LOT 1-3 

BLOCK 

BORQ/tOWNOIIIP M - M r l l ^ p y 

LEGAL DESCRIPTION: 

IMPROVEMENTS: 

DWELLINGS: 

GARAGE: 

SQ. FT. Approximate ly 1600 f t 2 

LEVELS 3 l e v e l s p lus basement 

CONST. B r i c k 

SINGLE 

DOUBLEBr i ck . 

OTHER 

STORAGE BUILDING: 

PREFAB. 

OTHER 

None 

IMPROVEMENTS TO DWELLINGS: 

ADDITIONS 

PORCHES—OriPn frnnt J o n ~ i r r . ~ * y-Q=,r 

DECKS Approximately 700 f t 2 (asphalt! 

PATIO. 

DRIVEWAYS: CONCRETE. 

PAVED Approximate ly 1200 f t 2 

GRAVEL 

SIDEWALKS: 

UNIMPROVED 

CONCRETE Approximate ly 900 f t 2 ( f rom r e c t o r y t o o l d c h u r r h o n 1 y , 

PAVED. 

GRAVEL. 

STONE_ 

B R I C K _ lis 



FENCES - GATES: 
n n n Approximately 70 I f ( p a t i o fence) 

CHAIN LINK 

BARBED WIRE_ 

OTHER 

LANDSCAPING: 

LAWN/GRASS SQ.FT. Seed: A p p r o x i m a t e l y 17,000 f t 2 

TREES 2 Q T , 22T, 34T, 38T, 41T, 44T , 

SHRUBS 14 S 

HERBACEOUS CATEGORY (FLOWERING) 2 F > 14F 

FERNS None 

VINES None 

VEGETABLE GARDEN 

ROCK GARDEN None 

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES. AND HERBACEOUS 
CATEGORY ITEMS LISTED ON PAGF 

MISCELLANEOUS PERSONAL PROPERTY ITEMS: Under g r o u n d g a s o l i n e t a n k w/pump, c l o t h e s 
l ine poles, 3-30 gal garbage cans. 





Northwest Corner of Rectory 

Area (North) Between Rectory and Old Church 



East Side of Rectory 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I B I I I f l l * 
East Side of Rectory at Drake AVE. 



Southeast Corner of Rectory 

Basement Entrance to Rectory Near S.E. Corner 



I I I 1 I I I I 1 I B I G B I I I I I I I I I I I I 1 1 I I I I I I I I I 
South Side of Rectory 

st Side of Old Church and Area Between Rectory 
and Old Church 



West Side of Attached Garage at Rectory 
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1 .0 SUMMARY 

The former Middlesex Sampling Plant (MSP) and several adjacent and 

v i c i n i t y p r o p e r t i e s i n Middlesex and Piscataway, New Jersey were 

designated i n 1976 f o r remedial a c t i o n under the Formerly U t i l i z e d 

Sites Remedial Action Program (FUSRAP). During the period 1943-55 

uranium and thorium ores and concentrates were processed at the 

p l a n t . Consequently, the p l a n t s i t e and several nearby p r o p e r t i e s 

were contaminated w i t h r a d i o a c t i v e residues. The primary purpose of 

FUSRAP i s to decontaminate, s t a b i l i z e , and/or dispose of wastes from 

former U.S. Army Corps of Engineers' Manhattan Engineer D i s t r i c t 

(MED) and Atomic Energy Commission (AEC) s i t e s i n such a manner as 

to minimize r a d i o l o g i c a l r i s k s posed by the wastes and t o permit 

c e r t i f i c a t i o n of cleaned up s i t e s f o r u n r e s t r i c t e d f u t u r e use. 

In 1979 NLO, Inc. was named FUSRAP Proj e c t Management Contractor 

(PMC) f o r the U.S. Department of Energy (DOE) t o i n i t i a t e a 

multiphase program of remedial a c t i o n a t the former MSP. Phase I of 

the cleanup as w e l l as the engineering and i n i t i a l c o n s t r u c t i o n 

e f f o r t f o r Phase I I were conducted by NLO, I n c . ; at the s t a r t of 

FY 1982 (October 1, 1981) PMC r e s p o n s i b i l i t i e s were assumed by 

Bechtel N a t i o n a l , Inc. (BNI). 

Phase I work comprised the c o n s t r u c t i o n of an impervious asphalt 

storage pad and drainage system at the former MSP s i t e as w e l l as 

decontamination of two p r o p e r t i e s adjacent t o the s i t e and three 

p r o p e r t i e s i n the v i c i n i t y . Phase I I i n v o l v e d cleanup of lo w - l e v e l 

r a d i o a c t i v e waste t h a t had migrated onto other p r o p e r t i e s adjacent 

t o the s i t e , the c o n s t r u c t i o n of an extension t o the waste storage 

pad, and the i n s t a l l a t i o n there of a treatment system f o r r a i n 

r u n o f f . A l l parcels were cleaned t o the remedial a c t i o n c r i t e r i o n 

l e v e l of 5 pCi/g radium-226 plus background s p e c i f i e d by DOE. The 

eff e c t i v e n e s s of the remedial a c t i o n was corroborated by 

v e r i f i c a t i o n s o i l sampling, near-surface gamma measurement, and 

exposure r a t e measurement. I n a subsequent phase or phases, the 
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wastes stored at the s i t e w i l l be removed for permanent disposal and 

the entire property decontaminated and decommissioned for 

unrestricted use. 

Phase I I f i e l d work began in July 1981 and was completed by 

mid-January 1982, except for several minor tasks completed lat e r 

that spring. Work was completed within the planned schedule and 

o r i g i n a l contract estimate. 

This document describes the background to the Phase I I remedial 

action, the parties involved in administering and executing i t , the 

chronology of the work, v e r i f i c a t i o n of the adequacy of the remedial 

action, and the cost incurred. Volume 1 comprises an overall 

description of the project and remedial action a c t i v i t i e s . Details 

of the radiological measurements and analyses made for each parcel 

are presented in Volume 2. Supporting appendices are presented in 

Volume 3. 
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2.0 INTRODUCTION 

In 1974 the AEC i n i t i a t e d a survey program t o i d e n t i f y and 

r a d i o l o g i c a l l y c haracterize a l l formerly u t i l i z e d MED and AEC s i t e s 

involved w i t h nuclear m a t e r i a l s . Many of these s i t e s are no longer 

o p e r a t i o n a l , but remain contaminated w i t h r a d i o a c t i v i t y and can be a 

p o t e n t i a l source of exposure t o the p u b l i c . With the establishment 

of DOE i n 1977, the r e s p o n s i b i l i t y f o r t h i s survey program was 

assigned t o the Assistant Secretary f o r the Environment (ASEV), who 

e n t i t l e d i t FUSRAP. Since mid-1979 FUSRAP r e s p o n s i b i l i t i e s have 

been shared v a r i o u s l y by the ASEV and the A s s i s t a n t Secretary f o r 

Energy Technology [now Assistant Secretary f o r Nuclear Energy 

(ASNE)]. E f f e c t i v e i n 1982 a l l major r e s p o n s i b i l i t i e s ( s i t e 

i d e n t i f i c a t i o n , r a d i o l o g i c a l c h a r a c t e r i z a t i o n , determination of the 

need f o r remedial a c t i o n , implementation of the remedial a c t i o n , 

i n c l u d i n g waste disposal or s t a b i l i z a t i o n of r e s i d u a l m a t e r i a l , and 

post-remedial a c t i o n c e r t i f i c a t i o n ) were consolidated and became the 

r e s p o n s i b i l i t y of ASNE. 

Following i d e n t i f i c a t i o n of a s i t e and determination of whether DOE 

has a u t h o r i t y to undertake remedial action,' r a d i o l o g i c a l survey 

records are reviewed. I f such data are l a c k i n g or incomplete, 

f u r t h e r surveys are conducted as necessary. The FUSRAP PMC and i t s 

subcontractors prepare a series of engineering studies and 

environmental r e p o r t s f o r the s i t e t o evaluate remedial a c t i o n 

a l t e r n a t i v e s . Documentation required by the National Environmental 

P o l i c y Act (NEPA) as p a r t of t h i s e v a l u a t i o n i s prepared by the 

Argonne National Laboratory (ANL). The a c t i o n t h a t i s deemed 

appropriate by DOE based on the NEPA process evaluations i s then 

implemented w i t h c o n s i d e r a t i o n f o r p u b l i c s a f e t y and i n compliance 

w i t h the Atomic Energy Act of 1954, as amended, and r e l a t e d Nuclear 

Regulatory Commission (NRC) or ap p l i c a b l e f e d e r a l , s t a t e , and l o c a l 

l i c e n s i n g requirements. 
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Phase I I remedial a c t i o n at the former MSP and associated p r o p e r t i e s 

was administered by DOE through i t s FUSRAP Lead F i e l d O f f i c e , the 

Oak Ridge Operations (ORO) O f f i c e and FUSRAP PMC — NLO p r i o r t o 

October 1, 1981 and BNI t h e r e a f t e r . The New Jersey Department of 

Environmental P r o t e c t i o n (NJDEP) monitored Phase I I a c t i v i t i e s to 

ensure p u b l i c s a f e t y and assisted i n s o i l sampling t o confirm t h a t 

cleanup had been achieved i n accordance w i t h a p p l i c a b l e c r i t e r i a . 
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3.0 SITE DESCRIPTION AND BACKGROUND 

The former MSP i s located i n the Borough of Middlesex i n n o r t h 

Middlesex County, New Jersey. The s i t e l i e s j u s t n o r t h of the 

Township of Piscataway, New Jersey as shown i n Figure 3-1. I t i s 

bounded on the west by Mountain Avenue and t o the n o r t h by the New 

Jersey Central and Lehigh V a l l e y r a i l r o a d s . 

The f a c i l i t y was a storage depot and processing p l a n t f o r uranium -

ores received from the Belgian Congo between 1943 and 1955. I n 

a d d i t i o n , lesser q u a n t i t i e s of thorium ores and compounds as w e l l as 

b e r y l l i u m ores were sampled and stored at the f a c i l i t y u n t i l the 

s i t e was closed i n 1967, decontaminated t o then-acceptable 

r a d i o a c t i v e l e v e l s , and c e r t i f i e d f o r u n r e s t r i c t e d release. 

At the request of the MED, the North A t l a n t i c D i v i s i o n Engineers 

leased the f i r s t p o r t i o n of the MSP property from American M a r i e t t a 

Company on November 1, 1943. Supplements t o the lease were issued 

on May 15, 1945 and June 27, 1949 t o include a d d i t i o n a l p r o p e r t i e s . 

Procedures f o r the U.S. Government t o purchase the property were 

i n i t i a t e d on March 8, 1946, and the judgment of s t i p u l a t i o n , f i l e d 

on June 15, 1950, made the MSP the property of the U.S. Government. 

Easement r i g h t s f o r required drainage were obtained f o l l o w i n g the 

judgment of s t i p u l a t i o n . The property was t r a n s f e r r e d t o the AEC 

a f t e r i t s formation i n 1946. I n February 1968 the AEC o f f i c i a l l y 

reported the s i t e as excess r e a l property. The General Services 

A d m i n i s t r a t i o n t r a n s f e r r e d i t t o the Department of the Navy, U.S. 

Marine Corps which used the s i t e f o r reserve t r a i n i n g from September 

1969 to March 1979. 

3.1 INITIAL DECONTAMINATION 

Pr i o r to t r a n s f e r of the s i t e t o the General Services 

A d m i n i s t r a t i o n , the AEC contracted w i t h Isotopes, Inc., t o 

decontaminate the s i t e . The AEC conducted a followup survey, and 

a d d i t i o n a l decontamination was performed. This included 
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FIGURE 3-1 REGIONAL CONTEXT OF THE FORMER MIDDLESEX SAMPLING PLANT SITE, 
MIDDLESEX, NEW JERSEY 



sandblasting, vacuuming, detergent and ac i d washing, concrete 

chipping, equipment removal, and, i n cases of severe contamination, 

b u i l d i n g member removal. Waste was tran s p o r t e d by r a i l t o the 

Nuclear Fuel Services licensed b u r i a l s i t e a t West Valley, New 

York. On September 2, 1967, upon completion of decontamination, 

DOE-ORO c e r t i f i e d the s i t e f o r u n r e s t r i c t e d release. 

The Oak Ridge National Laboratory (ORNL) resurveyed the s i t e i n 

A p r i l 1976. O f f - s i t e areas subject t o contamination (due t o wind 

and water t r a n s p o r t ) were resurveyed i n May 1976. These 

r a d i o l o g i c a l surveys included measurements of r e s i d u a l alpha and 

beta-gamma contamination l e v e l s , radon and radon-daughter 

concentrations i n b u i l d i n g s , e x t e r n a l gamma r a d i a t i o n l e v e l s , and 

radium concentrations i n the s o i l . Results of the surveys were 

published i n 1977 i n Radi o l o g i c a l Survey of the Middlesex Sampling 

Plant, Middlesex, New Jersey (DOE/EV-0005/1). 

Surface contamination l e v e l s on the former MSP s i t e exceeded 

guid e l i n e s presented i n ANSI 13.12 ( d r a f t ) and radon concentration 

l e v e l s exceeded the non-occupational l i m i t (DOE Order 5480.1) i n 

some s t r u c t u r e s . These r e s u l t s i n d i c a t e d the possible need f o r 

extensive radon and radon-daughter measurements i n s t r u c t u r e s both 

on- and o f f - s i t e . 

An a e r i a l survey was conducted f o r DOE by EG&G, Inc. between May 20 

and May 27, 1978, and followup ground surveys were performed by 

ORNL. During these surveys a d d i t i o n a l p r o p e r t i e s not contiguous 

w i t h the former MSP were i d e n t i f i e d as having been contaminated by 

ma t e r i a l handled at the p l a n t : a region i n the v i c i n i t y of the 

re c t o r y of the Our Lady of Mount V i r g i n C a t h o l i c Church, 650 Harris 

Avenue, Middlesex, New Jersey; and the p r i v a t e residence a t 432 

Wi l l i a m S t r e e t , Piscataway, New Jersey. I t was also confirmed t h a t 

the Middlesex Municipal L a n d f i l l was contaminated w i t h r e s i d u a l 

r a d i o a c t i v e m a t e r i a l from the former MSP. The surveys of these 
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p r o p e r t i e s are t r e a t e d i n Radiological Surveys of Properties i n the 

Middlesex, New Jersey, Area (DOE/EV-0005/l Supplement) and 

Radiological Survey of the Middlesex Municipal L a n d f i l l , Middlesex, 

New Jersey (DOE/EV-0005/20), r e s p e c t i v e l y . 

3.2 PHASE I REMEDIAL ACTION 

Late i n 1979 NLO, Inc. was designated by DOE t o act as PMC f o r 

decontamination and r e s t o r a t i o n e f f o r t s a t Middlesex. The work was 

planned as a multiphase p r o j e c t . During Phases I and I I , 

contaminated m a t e r i a l s from the s i t e and associated p r o p e r t i e s would 

be consolidated and s t a b i l i z e d o n - s i t e . In a subsequent phase or 

phases t h i s m a t e r i a l would be removed t o a permanent disposal s i t e 

and the e n t i r e former MSP property decontaminated and decommissioned 

f o r u n r e s t r i c t e d use. 

During Phase I , a 3-acre asphalt-paved waste storage pad was 

constructed on the MSP s i t e , two p r o p e r t i e s t h a t had been b a c k f i l l e d 

w i t h contaminated earth removed from the p l a n t s i t e during 1947 

grading m o d i f i c a t i o n were decontaminated and re s t o r e d , and the 

excavated m a t e r i a l on the asphalt pad was covered w i t h a r e i n f o r c e d , 

sealed cover of ethylene propylene diene monomer (EPDM). Three 

a d d i t i o n a l p r o p e r t i e s were added t o the Phase I a c t i v i t i e s f o l l o w i n g 

a d d i t i o n a l r a d i o l o g i c a l c h a r a c t e r i z a t i o n performed by EG&G and 

Eberline Instrument Corporation (EIC). Phase I remedial a c t i o n was 

conducted from e a r l y June t o November 1980. 
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4.0 PHASE I I PROJECT DEVELOPMENT 

4.1 ORGANIZATION 

The Phase I I remedial a c t i o n a c t i v i t i e s implemented at the former 

MSP were administered by the Technical Services D i v i s i o n of DOE-ORO 

although no permanent o n - s i t e DOE-ORO re p r e s e n t a t i v e was assigned t o 

Middlesex. NLO i n i t i a l l y implemented the remedial a c t i o n e f f o r t as 

the PMC f o r DOE. 

BNI was selected by DOE e a r l y i n 1981 as PMC f o r other FUSRAP work. 

The extent of BNI p a r t i c i p a t i o n i n the Middlesex Phase I I remedial 

a c t i o n was established by a memorandum of understanding between NLO 

and BNI i n June 1981. 

St a f f of the NJDEP monitored Phase I I a c t i v i t i e s and assisted during 

s o i l sampling f o r c o n f i r m a t i o n of compliance w i t h c r i t e r i a . The 

NJDEP also assisted NLO/BNI i n contacts w i t h the media. 

EIC, an Albuquerque, NM f i r m t h a t had provided r a d i o l o g i c a l 

measurements and surveys during Middlesex Phase I operations, 

contracted w i t h NLO to perform the r a d i o l o g i c a l surveys and 

monitoring f o r Phase I I . BNI subcontracted w i t h EIC i n May 1981 t o 

perform these a c t i v i t i e s on a l l BNI FUSRAP s i t e s . 

BNI was assigned the r o l e of PMC f o r the former MSP s i t e on 

October 1, 1981. The app l i c a b l e o r g a n i z a t i o n management charts f o r 

the periods before and a f t e r October 1 are shown i n Figures 4-1A 

and B (P r o j e c t Organization) and 4-2A and B ( F i e l d Organization). 

4.2 RESPONSIBILITIES 

NLO was responsible f o r managing the remedial a c t i o n , i n c l u d i n g 

c o n s t r u c t i o n , and co o r d i n a t i n g the work sequence through 

September 30, 1981. BNI assumed these r e s p o n s i b i l i t i e s on 
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October 1, 1981. P r i o r t o October 1, NLO/BNI were responsible f o r 

monitoring d a i l y c o n s t r u c t i o n and excavation a c t i v i t i e s , 

i n t e r p r e t i n g the s p e c i f i c a t i o n s and drawings, and g u i d i n g the 

c o n s t r u c t i o n subcontractor i n performance of the work. The j o i n t 

o n - s i t e f i e l d engineering s t a f f prepared subcontract changes when 

devi a t i o n s from s p e c i f i c a t i o n s or the scope of work were r e q u i r e d . 

I n a d d i t i o n , the f i e l d engineering s t a f f acted as DOE 

representatives i n informing the p u b l i c of work progress. 

NLO/BNI also provided o n - s i t e environmental monitoring d i r e c t i o n f o r 

the p r o j e c t . These duties included scheduling and c o o r d i n a t i n g 

c o n s t r u c t i o n and excavation operations w i t h the necessary sampling 

and monitoring a c t i v i t i e s performed by EIC. 

Subcontractors u t i l i z e d by NLO and subsequently assigned t o BNI i n 

the Phase I I remedial a c t i o n are shown i n Figures 4-2A and 4-2B. 

The f u n c t i o n a l r e s p o n s i b i l i t i e s of each subcontractor are b r i e f l y 

discussed below. 

4.2.1 Engineering Support 

Ford, Bacon & Davis Utah, Inc. (FBDU) provided a r c h i t e c t - e n g i n e e r i n g 

services f o r . t h e design of Phase I I , i n c l u d i n g d r a f t i n g and 

preparation of t e c h n i c a l s p e c i f i c a t i o n s and plans. 

BNI supported NLO i n conducting and monitoring the d a i l y 

c o n s t r u c t i o n and excavation a c t i v i t i e s . A f t e r October 1, 1981, BNI 

provided design engineering assistance as r e q u i r e d . 

4.2.2 Radiological Support 

EIC provided complete h e a l t h physics coverage, r a d i o l o g i c a l 

c o n s u l t i n g , r a d i o l o g i c a l engineering/construction f i e l d support and 

environmental monitoring w i t h complete documentation. 
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4.2.3 Construction 

The Phase I I remedial a c t i o n c o n s t r u c t i o n subcontract was awarded t o 

J. H. Reid, General Contractors/Ashland Construction, Inc., South 

P l a i n f i e l d , New Jersey on the basis of competitive b i d d i n g . 

Reid/Ashland performed or sub-subcontracted a l l p h y s i c a l 

c o n s t r u c t i o n and excavation operations except f o r c h a n n e l i z a t i o n of 

the Mosquito Control D i t c h , which was performed by Tobar 

Construction Co., Inc., Morristown, New Jersey. 

Blandford Land Clearing Corporation, Brooklyn, New York provided 

equipment and personnel to burn the organic m a t e r i a l r e s u l t i n g from 

s i t e c l e a r i n g and b u i l d i n g d e m o l i t i o n . 

4.2.4 C i v i l Surveying 

Fisk and Associates provided c i v i l surveying services during 

Phase I I . These services included property surveys, e s t a b l i s h i n g 

the l o c a t i o n of the excavation l i m i t , c o n s t r u c t i o n layouts, f i e l d 

layout of a 10-m g r i d , and measurement of the storage p i l e . 

P r i o r to remedial a c t i v i t i e s on the associated p r o p e r t i e s , Fisk 

performed property surveys and established c o n t r o l p o i n t s f o r the 

excavation a c t i v i t i e s . Property corners were i d e n t i f i e d i n the 

f i e l d w i t h i r o n pins which were then also used as c o n t r o l p o i n t s f o r 

the r e s t o r a t i o n work on the i n d i v i d u a l p a r c e l s . 

Construction layouts included l o c a t i n g and s t a k i n g new c o n s t r u c t i o n 

items, such as storm d r a i n s , water l i n e s , drainage d i t c h e s , the 

perimeter fence, and the s e t t l i n g basin. 

The 10-m g r i d , u t i l i z e d by EIC as a reference f o r c o n f i r m a t o r y 

sampling a f t e r contaminated s o i l had been removed, i s referenced to 

the New Jersey State Plane Coordinate System, thereby e s t a b l i s h i n g 

the exact l o c a t i o n of a l l s o i l samples. 
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The size of the storage p i l e of contaminated earth was measured by 

ta k i n g cross sections; the volume was computed from cross s e c t i o n 

measurements. 

4.2.5 Materials Testing 

H a l l e r Testing Laboratories, 

s o i l s , asphalt, and concrete 

remedial a c t i o n . 

4.2.6 Radon Monitoring 

Mound Laboratories was under contract 

of Operation Safety, to provide radon 

and associated p r o p e r t i e s . 

Inc. of P l a i n f i e l d , New Jersey provided 

t e s t i n g services r e l a t e d t o the 

w i t h DOE-Headquarters, O f f i c e 

monitoring at the former MSP 

4.3 ARCHITECT-ENGINEER PLANNING 

In December 1980 the NLO Decontamination and Decommissioning (D&D) 

d i v i s i o n i n i t i a t e d work on Phase I I of the Middlesex decontamination 

e f f o r t . With the assistance of FBDU, NLO formulated the necessary 

engineering plans and q u a l i t y assurance assessments and began 

preparation of s p e c i f i c a t i o n s and drawings f o r remedial a c t i o n 

subcontracts. I n January 1981 FBDU obtained i n f o r m a t i o n needed f o r 

design work on the storage pad extension and f o r stream d i v e r s i o n 

south of the s i t e . FBDU also provided updated ownership i n f o r m a t i o n 

to NLO f o r i n i t i a l processing of Memoranda of Agreement w i t h 

property owners. 

Discussions were held w i t h DOE and other i n t e r e s t e d p a r t i e s 

regarding the necessity of i n s t a l l i n g i n t e r c e p t i o n d i t c h e s and 

l a t e r a l s i n the swampy area south of the s i t e . Use of several 

500-ft open channel sections t o d i r e c t Main Stream t e m p o r a r i l y 

around the decontamination a c t i v i t i e s was considered e s s e n t i a l t o 

prevent any possible widespread m i g r a t i o n of r a d i o a c t i v e m a t e r i a l 

during Phase I I a c t i v i t y . 
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I t was also recognized t h a t problems could a r i s e i n the area south 

of the former MSP during decontamination of the south drainage d i t c h 

area. The a n t i c i p a t e d problems associated w i t h excavation i n t h i s 

area were: 

o Containment of wet materials which could u l t i m a t e l y lead t o 
cross-contamination 

o An unsuitable base f o r c o n s t r u c t i o n . 

FBDU proposed to i n s t a l l ditches at key l o c a t i o n s i n t h i s area t o 

in t e r c e p t subsurface water and d i v e r t surface r u n o f f away from the 

proposed decontamination zone. I t was estimated t h a t a minimum of 4 

months would be required t o dewater t h i s area s u f f i c i e n t l y t o allow 

the trenches t o - c u r t a i l the i n f l o w of the ground and surface water 

and t o allow vegetation t o absorb the remaining moisture. Because 

of the t i m e - s e n s i t i v e nature of these a c t i v i t i e s , a c o n s t r u c t i o n 

f i r m already under c o n t r a c t w i t h DOE-ORO, Tobar Construction, 

performed the work, f a c i l i t a t i n g i t s t i m e l y completion. 

The e x i s t i n g above-ground s e t t l i n g tanks c o n t r o l l i n g the storage pad 

water r u n o f f were considered inadequate f o r Phase I I and 

post-Phase I I water c o n t r o l . NLO d i r e c t e d FBDU t o design a new 

on-site gravity-operated concrete s e t t l i n g basin t o handle the 

maximum flow expected during the a n t i c i p a t e d maximum l i f e t i m e of the 

storage pad. 

FBDU proposed, and NLO approved, the i n s t a l l a t i o n of a s l u r r y w a l l 

b a r r i e r of f i n e - g r a i n e d s o i l such as bento n i t e around the former MSP 

between i t and the o f f - s i t e p r o p e r t i e s t o prevent m i g r a t i o n of 

underground water c a r r y i n g r a d i o a c t i v e m a t e r i a l s . NLO approved t h i s 

proposal. However, i t was s t i l l necessary t o maintain an e f f e c t i v e 

groundwater monitoring system during Phase I I a c t i v i t i e s and 

t h e r e a f t e r . A d d i t i o n a l sampling wells were planned so t h a t an 

improved monitoring program could be implemented. 
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4.4 MEMO AGREEMENTS 

Pr i o r t o implementation of the remedial a c t i o n , i t was necessary f o r 

DOE to o b t a i n agreements w i t h the i n d i v i d u a l property owners 

a u t h o r i z i n g e n t r y and work. The agreement, designated a Memo 

Agreement, granted DOE and i t s contractors the r i g h t t o perform the 

remedial a c t i o n . I t also 1 stated the scope of work, DOE 

r e s p o n s i b i l i t i e s , and the plan t o restore the p r o p e r t i e s t o an "as 

was" c o n d i t i o n . Several agreements were revised t o incorporate 

owner-requested changes i n the r e s t o r a t i o n plans,.and two landowners 

received compensation f o r the assessed v a l u a t i o n of personal 

property removed but not replaced. An amended agreement was 

prepared f o r Parcel 7 to include the lessee who i s operating a 

business on t h i s property. 

During remedial a c t i o n several property owners requested changes i n 

the r e s t o r a t i o n plan. These were implemented i f the change was not 

considered a "betterment" and d i d not increase the cost to DOE of 

r e s t o r i n g the property. 

4.5 BID PREPARATION 

The b i d package f o r the storage pad extension and Phase I I remedial 

a c t i o n on adjacent o f f - s i t e p r o p e r t i e s was issued on March 27, 

1981. Four b u l l e t i n s modifying the b i d package were issued to 

bidders a f t e r t h i s date. These were as f o l l o w s : 

o B u l l e t i n #1, issued A p r i l 16, 1981, extended the b i d opening 
by one calendar week t o May 4, 1981. I t also included 
drawing r e v i s i o n s and s p e c i f i c a t i o n changes (Addendum A). 

o B u l l e t i n #2, issued A p r i l 24, 1981, modified the 
s p e c i f i c a t i o n f u r t h e r by re v i s i o n s t o the basic c o n t r a c t , 
presented i n Addendum B. 

o B u l l e t i n #3, issued A p r i l 28, 1981, postponed the b i d opening 
fo r an undisclosed p e r i o d . 

o B u l l e t i n #4, issued May 2, 1981, revised the b i d opening date 
to May 18, 1981. 
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Eight bids ranging from $1,356,644.00 t o $4,005,985.00 were 

received; the subcontract was awarded to the lowest bidder, J. H . 

Reid General Contractor/Ashland Contractors, Inc. Notice t o proceed 

was given on June 30, 1981. 

19 



5.0 PHASE I I REMEDIAL ACTION 

5.1 PROJECT DESCRIPTION 

The NLO/FBDU design e f f o r t established the f o l l o w i n g tasks as 

required f o r the Phase I I remedial a c t i o n : 

o Improvements t o and expansion of storage f a c i l i t i e s f o r 
contaminated earth • 

- Extension of the Phase I asphalt storage pad 260 f t to the 
north 

D r i l l i n g e i g ht new groundwater monitoring wells around the 
storage pad 

- A l t e r a t i o n of the cross sections and r i p r a p p i n g of the 
south drainage d i t c h and Main Stream through the 
excavation area t o accommodate a probable maximum f l o o d 

- Construction of a 155 f t x 16 f t x 8-1/2 f t deep concrete 
c l a r i f i e r and a f l o c c u l a t o r system t o f a c i l i t a t e the 
sedimentation of suspended s o l i d s i n the r u n o f f from the 
asphalt pad < 

- Erection of 3,000 f t of 7 - f t - h i g h v i n y l - c o a t e d chain l i n k 
s e c u r i t y fence surrounding the former MSP s i t e . 

o .Removal of contaminated earth from t h i r t y - f o u r parcels of 
land adjacent to the s i t e 

o Restoration of these parcels. 

The area i n which remedial a c t i o n was performed i s shown on Figure 

5-1. I t includes r e s i d e n t i a l , commercial, i n d u s t r i a l , and 

unimproved lands. The b u i l d i n g s on these p r o p e r t i e s were not 

contaminated. Measurements showed t h a t contamination was p r i m a r i l y 

l i m i t e d to the ground surface, i n d i c a t i n g t h a t wind and water were 

the primary modes of t r a n s p o r t from the former MSP. Spread of 

ra d i o a c t i v e m a t e r i a l also r e s u l t e d from p h y s i c a l t r a n s p o r t a t i o n of 

s o i l s during previous c o n s t r u c t i o n and d e m o l i t i o n a t the s i t e . 
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FIGURE 5-1 MAP OF THE MIDDLESEX PHASE II REMEDIAL ACTION PROPERTIES 



During Phase I I f i e l d r a d i o l o g i c a l t e s t i n g e s t a b l i s h e d t h a t no 

remedial a c t i o n was necessary on Parcels 7, 9, 29, 30, and 33 (see 

Volume 2 of t h i s r e p o r t ) . This was determined by scanning these 

parcels on a 10-m g r i d i n accordance w i t h standard v e r i f i c a t i o n 

procedures and by t e s t i n g s o i l samples. Results showed t h a t the 

average concentration of radium i n s o i l on these parcels was less 

than the c r i t e r i o n of 5 pCi/g above ambient background (1 pCi/g) 

t h a t had been s p e c i f i e d by DOE as the a p p l i c a b l e g u i d e l i n e . f o r 

remedial a c t i o n at Middlesex. The remaining p a r c e l s i n i t i a l l y 

designated t o receive remedial a c t i o n d u r i n g Phase I I were duly 

decontaminated and r e s t o r e d . 

Properties south of the s i t e are i n a wooded area t h a t serves as a 

drainage basin f o r the v i c i n i t y . Most of the excavation occurred i n 

t h i s area. A drainage d i t c h flows past the south end of the s i t e 

and thence 600 f t t o Main Stream. Main Stream flows southwesterly 

past the s i t e (Figure 5-1) through a h e a v i l y wooded area f o r 

approximately 2,800 f t before j o i n i n g Ambrose Brook. 

Contaminated s o i l was removed and tra n s p o r t e d from the adjacent and 

v i c i n i t y p r o p e r t i e s , i n c l u d i n g the abovementioned wooded drainage 

area, and placed on the storage pad at the former MSP. The storage 

pad was designed t o provide a base f o r the storage of contaminated 

m a t e r i a l for a service l i f e of 20 years. 

Stored m a t e r i a l was subsequently covered w i t h a b a r r i e r t o c o n t r o l 

radon emissions and erosion. EPDM f a b r i c was chosen f o r the cover 

based on past experience w i t h the m a t e r i a l . EPDM has good 

weathering c h a r a c t e r i s t i c s and can attenuate approximately 98 

percent of radon generated by the radium-contaminated m a t e r i a l s . 

The impermeable b e n t o n i t e s l u r r y w a l l b a r r i e r , o r i g i n a l l y intended 

t o e n c i r c l e the p l a n t s i t e , was deleted from the remedial a c t i o n 

plan. I t was bel i e v e d t h a t a p o t e n t i a l b u i l d u p of pressure i n 

22 



trapped groundwater could cause water t o hemorrhage through the 

asphalt pad or overtop the pad and escape a t the south end of the 

s i t e . 

To improve the groundwater monitoring system e i g h t a d d i t i o n a l w e l l s 

were d r i l l e d ( f o u r deep and four shallow) d u r i n g Phase I I by Cooper 

& Hipp, Somerville, New Jersey, a sub-subcontractor t o J. H. 

Reid/Ashland. D r i l l i n g was done at the approximate l o c a t i o n s 

established by FBDU. 

Phase I wells had been cased only t o the alluvium/shale i n t e r f a c e 

under the assumption th a t only a nominal amount of residue could 

enter the hole below the casing. This assumption, however, d i d not 

take i n t o account the considerable t r u c k t r a f f i c i n the area during 

Phase I . Due t o c o n t i n u a l v i b r a t o r y and impact loading near the 

we l l s , s i l t i n g and/or caving i n of c e r t a i n Phase I wells occurred. 

Consequently, wells d r i l l e d d uring Phase I I were cased the e n t i r e 

l ength, grouted, b a c k f i l l e d , and provided w i t h f i l t e r screens to 

prevent s i l t a t i o n . 

Due to the close p r o x i m i t y of the wells to Phase I I ve h i c u l a r 

t r a f f i c and the extensive r e p a i r s to the Phase I wells necessitated 

by excavation a c t i v i t y , a l l o n - s i t e monitoring wells were provided 

w i t h 2 f t x 2 f t x 18 i n . deep concrete v e h i c l e b a r r i e r s t o reduce 

the p o t e n t i a l f o r damage. 

These b a r r i e r s were i n s t a l l e d s h o r t l y a f t e r each w e l l was cased. 

The l o c a t i o n s of e x i s t i n g Phase I and Phase I I w e l l s are presented 

i n Figure 8-1 (page 81). 

5.2 REMEDIAL ACTION ACTIVITIES 

The procedures developed by NLO f o r implementation of Phase I 

remedial a c t i o n were followed during Phase I I . Phase I I operations 

required moving a minimum q u a n t i t y of s o i l , yet meeting 

decontamination c r i t e r i a ; preventing f u r t h e r spread, of contamination 
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by equipment; minimizing disturbance t o r e s i d e n t s ; and reducing s o i l 

erosion and dust generation. Each operation was performed i n a 

manner t h a t minimized the h e a l t h hazard t o the workers as w e l l as t o 

res i d e n t s . 

F i e l d a c t i v i t i e s were i n i t i a t e d i n e a r l y June 1981. A s o i l sample 

processing f a c i l i t y and t e s t i n g l a b o r a t o r y were t o set up t o analyze 

samples and to. prepare, i d e n t i f y , package, and ship them t o a 

c e n t r a l l a b o r a t o r y f o r c o n f i r m a t i o n of o n - s i t e a n a l y s i s r e s u l t s . 

Access c o n t r o l f a c i l i t i e s were mobilized, and a contamination 

c o n t r o l p o i n t was established t o monitor and ensure containment of 

contaminated m a t e r i a l w i t h i n the storage area. Management f i e l d 

o f f i c e s were set up to administer the c o n s t r u c t i o n subcontract and 

to monitor a l l remedial a c t i o n a c t i v i t i e s . 

P r e liminary surveys and f i e l d s t a k ing of a c t u a l contamination l i m i t s 

(the 5 pCi/g i s o l i n e ) were completed i n l a t e June 1981. I n J u l y 

1981 DOE held a p r o j e c t readiness meeting w i t h NLO and BNI t o ensure 

t h a t .the Phase I I remedial a c t i o n plan was ready so t h a t excavation 

could begin. 

5.2.1 Equipment 

NLO/BNI s p e c i f i e d t h a t the subcontractor use equipment i n good 

working c o n d i t i o n t o ensure t h a t operations would proceed w i t h the 

minimum of delay and hazard t o workers and t o the p u b l i c . 

Excavation around the residences was g r e a t l y expedited by use of a 

C a t e r p i l l a r C-235 backhoe versus a much smaller model (see Figure 

5-7, page 33). Dump trucks t o be used were c a r e f u l l y inspected t o 

i d e n t i f y those w i t h gaps around the t a i l g a t e large enough t o leak 

s o i l and the necessary m o d i f i c a t i o n s were made by J. H. Reid. A 

l i s t of equipment used by the subcontractor during the remedial 

a c t i o n i s provided i n Table 5-1. 
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EQUIPMENT USED BY RE ID/'ASHLAND FOR MIDDLESEX PHASE I I REMEDIAL ACTION 

ITEM 

Backhoe/Loade r 
Backhoe/'Loader 

MAKE 

Dyna-Hoe 
John Deere 

MODEL 

160 

QUANTITY 

1 
1 

REMARKS 

Als o 
1 Farm d i s c 

Backhoe 
Backhoe 
Backhoe 

CAT 235 
CAT 245 
Su c v r u s - E r i e 

1 Landscaping rake 
2 P l a t e tampers 
2 P l a t e tampers 

B u l l d o z e r 
B u l l d o z e r 
B u l l d o z e r 

CAT 
CAT 
CAT 

D-3 
D-4 
D-5 

Loader 
Loader 
Loader 
Loader 

CAT 9 50 
CAT 960 
John Deere 410 
CAT 977L 

NOTE: Does n o t 
i n c l u d e sub-subcon­
t r a c t o r equipment. 

10 Wheel Dump Truck Mack/Autocar 
6 Wheel Dump Truck Ford 
18 Wheel Dump 

Semi-Truck Mack 

18 y d 3 6 
350/600/750 l / 2 / l 

20 y d 3 1 

Paver 31aw-Knox 

S l i p Form Paving 
Machine 

S e l f - P r o p e l l e d 
Sheeps f o o t 
R o l l e r 

S e l f - P r o p V i b 
R o l l e r 

S e l f - P r o p . R o l l e r 
S e l f - P r o p . R o l l e r 
Chipper 
Mulcher 

Track-mounted 
Crane 

A i r Compressor 

Hyster 

Rex 

Hyster 
H y s t e r 
Woodchuck 
Woodchuck 

14 t o n 

8 t o n 
1.5 t o n 
10 t o n 

Bu c y r u s - E r i e 25 t o n 

1 
1 
1 
2 
1 

( P a v i n g R o l l e r ) 

250 f t 3 / m i n 
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5.2.2 Excavat ion 

Contaminated s o i l was removed to the extent necessary to comply w i t h 

the c r i t e r i o n of 5 pCi/g radium-226 above background. The extent of 

the surface contamination was i n i t i a l l y defined by ORNL i n 1976, 

confirmed by EG&G i n 1980, and f u r t h e r c haracterized during remedial 

a c t i o n by s o i l core analyses performed by EIC t o evaluate the depth 

of contamination. 

Cores were obtained and excavation was conducted i n a manner t h a t 
-, 3 

minimized the spread of contamination. A t o t a l of 25,742 yd of 

contaminated s o i l was excavated. Excavation a c t i v i t i e s proceeded, i n 

the f o l l o w i n g order: 

1. R e s i d e n t i a l parcels along Mountain Avenue 

2. Wooded property between Wood and Wi l l i a m Streets 

3. • Residence on Parcel 17 and W i l l i a m Street roadbed. 

4. South drainage area 

5. Main Stream area. 

A r a d i o l o a i c a l t e c h n i c i a n with a 'scanner followed the excavating 

equipment to determine r a d i o a c t i v i t y l e v e l s . Excavated m a t e r i a l was 

pul l e d toward contaminated areas to avoid spreading contamination 

onto clean areas. 

5.2.3 Transportation of Contaminated Excavated M a t e r i a l 

Once loaded, dump trucks were covered w i t h heavy canvas t a r p a u l i n s 

before leaving the area. From the work areas to the dump s i t e , 

t rucks followed routes designed to minimize exposure to the general 

p u b l i c . The only p u b l i c s t r e e t s t r a v e l e d were the westerly p o r t i o n s , 

of Wood and W i l l i a m S t r e e t s . Haul routes are shown i n Figure 5-2. 
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FIGURE 5-2 HAUL ROUTES USED DURING PHASE II REMEDIAL ACTION 



At the p l a n t s i t e , the m a t e r i a l was dumped d i r e c t l y onto the storage 

p i l e . The i n s i t u moisture content of the excavated s o i l s , the 

co n t i n u a l compacting of the storage p i l e , and the use of a temporary 

p l a s t i c cover reduced dust generation and the spread of contaminants 

due to erosion. Upon completion of the dumping opera t i o n , the 

trucks l e f t by the same routes. I f a tr u c k was t o be moved o f f 

designated haul routes, i t was thoroughly scanned f o r e x t e r n a l 

r a d i a t i o n by an EIC t e c h n i c i a n . I f r a d i a t i o n l e v e l s were above 

c r i t e r i a , the truc k was washed down on the s i t e . The truck was then 

logged out and released through the s i t e access c o n t r o l p o i n t . 

5.2.4 Compaction of the P i l e 

The bulk of the s o i l s excavated during Phase I I were free of large 

rocks or other hard/sharp m a t e r i a l . A 2 - f t l a y e r of homogeneous 

s o i l was placed upon the asphalt pad and compacted f i r s t . Concrete 

and other debris were then added t o the storage p i l e and compacted 

to 95 percent Standard Proctor d e n s i t y . 

Earthmoving equipment working on the p i l e t r a nsported the 

contaminated m a t e r i a l to appropriate l o c a t i o n s on.the p i l e , which 

was continuously compacted t o ensure i t s s t r u c t u r a l i n t e g r i t y and to 

meet compaction c r i t e r i a . Upon completion of the excavation' 

oper a t i o n , the storage p i l e was rough-graded to meet side slope 

requirements. I n preparation f o r the cover, the p i l e was hand raked 

to produce a surface t h a t was f i r m , planar, and free of de b r i s , 

stones, or s t i c k s t h a t could chafe or puncture the EPDM cover. 

5.2.5 EPDM Cover I n s t a l l a t i o n 

Reid/Ashland i n s t a l l e d the EPDM i n c o n s u l t a t i o n w i t h Conti 

Construction, the Phase I c o n t r a c t o r , and C a r l i s l e , the EPDM 

manufacturer. F i r s t , a 3 - f t wide perimeter tuck piece was bonded t o 

the asphalt pad w i t h cement. The edge pieces and border timbers 

were then s p l i c e d , cemented, and bol t e d together. The remainder of 

the l i n e r was then placed. Each lap s p l i c e was cleaned w i t h 
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unleaded gasoline p r i o r to the a d d i t i o n of the j o i n t i n g cement, per 

manufacturer's i n s t r u c t i o n s . A minimum 6-in. lap was maintained f o r 

every s p l i c e . Upon completion of the s p l i c e , a lap sealant was 

applied to improve the i n t e g r i t y of the cemented lap s p l i c e . 

5.2.6 I n c i n e r a t i o n of Combustible M a t e r i a l s 

3y-products of the Phase I I remedial a c t i o n included approximately 

1,600 yd (loose measure) of organic m a t e r i a l , i n c l u d i n g wood 

chips, r a i l r o a d t i e s , poles, and t r e e stumps. This organic m a t e r i a l 

posed several problems: 1) I t was deemed unsuitable f o r 

i n c o r p o r a t i o n i n t o the storage p i l e on the premise t h a t decomposing 

organic m a t e r i a l under elevated temperatures and moisture could 

produce t o x i c gas buildup beneath the impermeable covering, 2) the 

m a t e r i a l was considered r a d i o a c t i v e and t h e r e f o r e could not be moved 

to a s a n i t a r y l a n d f i l l , and 3) since ocean disposal of the 

contaminated s o i l s remains a p o s s i b i l i t y f o r f i n a l d i s p o s i t i o n , 

buoyant organic m a t e r i a l could not be included i n the storage p i l e . 

Consequently, a l l organic materials were i n c i n e r a t e d using an a i r 

c u r t a i n combustion u n i t (ACCU) approved by the State of New Jersey 

f o r such operations. The volume of s o i l and ashes remaining a f t e r 

i n c i n e r a t i o n was approximately 340 y d 3 . This was deposited on a 

50 f t x 80 f t EPDM mat and covered w i t h EPDM.that was sealed to the 

base sheet. 

I n c i n e r a t i o n operations were performed on s i x days during January 

1982. They were monitored by the NJDEP Radiation Control and A i r 

P o l l u t i o n D i v i s i o n s , the Piscataway Board of Health, and the 

Middlesex f i r e department, p o l i c e , and mayor's o f f i c e . Monitoring 

conducted by EIC during i n c i n e r a t i o n operations i s d e t a i l e d i n 

Subsection 6.5. 

5.2.7 Schedule 

Excluding i n c i n e r a t i o n of combustibles and other minor items, 

Phase I I f i e l d work was completed between J u l y 15, 1981 and 
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December 23, 1981. The planned and a c t u a l Phase I I schedules, 

i n c l u d i n g milestones are i l l u s t r a t e d i n Figure 5-3. 

S i g n i f i c a n t a c t i v i t i e s performed during each month were as f o l l o w s : 

J u l y , 1981 

o Demolition of the thaw house i n p r e p a r a t i o n f o r storage pad 
extension (Figures 5-4 and 5-5). 

o Clearing of parcels 1 through 6. 

o D r i l l i n g of eight monitoring w e l l s . 

o Removal of f i v e underground storage tanks and d e m o l i t i o n of 
the block w a l l on the east side of the p l a n t . These 
a c t i v i t i e s began i n J u l y and were completed i n e a r l y August 
(Figure 5-6). 

August - September 1981 

o Clearing and grubbing of parcels located i n the south drainage 
basin were completed i n mid-August. The e i g h t acres of land 
surrounding Main Stream (Figure 5-1) were cleared during the 
l a t t e r p a r t of August. 

o Piping f o r storage pad/site drainage was i n s t a l l e d during 
August. 

o New g u t t e r s f o r extension of the storage pad were i n s t a l l e d . 

o Excavation of parcels 1 through 6 and 9 through 17 (Figure 5-1) 
was completed (Figure 5-7). 

. o Construction of a new c l a r i f i e r began (Figures 5-8 and 5-9). 

o B a c k f i l l of parcels 1 through 6 was completed. 

October - November 1981 

o Reseeding and sodding of lawns on r e s i d e n t i a l parcels were 
completed (Figures 5-10 and 5-11). 

o Excavation, b a c k f i l l i n g , and r e s t o r a t i o n of south drainage 
area were completed. 

30 



TASK 

L PROJ PL ANNING/FINAL DESIGN 

2 PROCUREMENT PROCESS 

J. PERMITS a LICENSES 

4 WATER CONTROL 

& MOBILIZATION 

6. STORAGE PAD EXTENSION 

T ENVIRONMENTAL MONITORING 

8 HEALTH PHYSICS 

EXCAVATION 

9 EAST PROPS 

10 WEST PROPS 

11 MAIN STREAM 

BACKFILL • RESTORATION 

12 EAST PROPS 

U WEST PROPS 

14 MAIN STREAM 

15 STORAGE PILE COVERING 

16 COMPLETION REPORT 

1 _ M ? Y __j J U N E _E J L I 1 Y F AUG | StfT OCT 

31Z 
15 

V 
sn 

18 

19 go 21 22 

25 

r 28 

• • 29 SI 32 J? S3 34 33 

30 

38 

UAf*(_H 2 7 i9f)l DRAINAGE ft SPf CIHCAT10N5 
(.OMR f K 3 / ? ' / B l 

S MARCH ? 0 . I<»fll AMP1 l( A tH.NS PRf [, ' i f . ' , HI 

9 M A f l t M 7. I<*8( f I I (NO ( i)MPI I I f l l •* M l Hi 

2 J N I ft t ' l f l i Q. IALH T A S ^ I R A N C f P i A M a w P l F T & / r V H I d AlK, L i t RM< I V l H I N'.f ' , iSS i ' l I- I " . , 
1 AUG 1,1901 P U u i t C ' MAN A Of Mt NT R AN COMPl f K 

8 / 1 / W 

4 MARCH 27 I<M> i S 5 l f f iFB 1 / P 7 / 8 I 

3 M» ( I f l . W i N l l l K l B'U I v l U J A T l I N V ' f l . ' S l 
ft U l l / f l . i < m A»AH| i Ml . I iMUt NI IA t IUN INt 11) V . ' H HI 

f X ) . l » f l l A * A R i l U J N l w a l I ( U H l ) U ) fc/Vi.'Hi 

ACTUAL 

PLANNED 

t l MARl M M ^ f l t P| t U H 9 t t , I l . U H I I f \ . I ti 

I? ACHIl 6, l<l«l ( H N ' . t l l i K M l * * M A H M l l 

I ^ APRS i » , rtHJ - O N ' , I M i l l I l ( w i . fclfl ( I | < 

(« JUI r il.i-wi t-H.Hn i/ATI(IN r*ii i | D n 

\*, l l l l I / * I'tHl MI 'HI I i . ' L l K ' N I l i U l l t I I .' 

I * JM| T ? 4 . ' ' t H i • . ! • > "« . . ( 1 A | • t i l l N ' u.N 

S U R f 7/ 2 1 / fli 
I ' y P I 5, I S B i M i l i u m PAD ( X I f NSION 

f i i U I - 1 f i ( H, } i / H I 

<M .lUNt 

111 ui>N> i mm. M i l * <N\ 

AMI. I 4 I 1 M t A M I'W (Pf H I T f • CAVATl IN 

I ( * * f l ( I( ft'.'4, HI 
AIM. • M ' lH i *>( ',T t'Mi * 1 H ' * f X ( * « 1 K ) N $T*«T 

I A H I I ' . H ( n ( , / , ' ? / ^ i ; n A H , . »r| *; r r t f . ;P( R I i ( x i A V A T I O N 

» It " I M " I ( I'M-'I I >t t \ " B l 

An . ^i I ' tHi Ur t iN ' . I Ml AM I XI'Av'A 1 KIN 

M AIM, 24.I-*HI ' * ( M P W * * ! R ' ' HAl Kf II I *. "AJ 

5 4 St PT I I , l*4fli * l M t'H< m ^ l i BAi.o I it I 

COWPU ' I I Bi 

n 'J P I f MAIN STRI AM HA' HI I I I ' . U M 1 

V> H( t M . ' ^ H I UA'W M H f AM ftAl . I I I I ' 1 , . '4 
V NOi.- 1 , i 9 f l l S ' ' » ' A ( . t I ' M i ' . t R i N ; . ' . ' * H 

I M| AM f i (' AvA I H)N 

i l ' t H I T 9A I U I S IAR I 

K M M KF l| I 

i i iMH I I I 

)H U (' '*. '•»( 

4<M I H \ I'.H 

I 'Mi l | I II l»* I 

. .Ml-! i I I . . * 

FIGURE 5 3 MIDDLESEX PHASE II MASTER SCHEDULE 



FIGURE 5-4 AERIAL VIEW OF THE THAW HOUSE 
PRIOR TO DEMOLITION 



FIGURE 5-6 REMOVING STORAGE TANKS FROM THE 
FORMER MSP SITE 



FIGURE 5-8 THE CLARIFIER UNDER CONSTRUCTION 
(PART OF THE STORAGE PILE CAN BE 
SEEN ON THE RIGHT) 

FIGURE 5-9 COMPLETED CLARIFIER AND 
FLOCCULATORS 
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FIGURE 5-10 REAR PORTION OF PARCEL 1 AFTER 
EXCAVATION 

FIGURE 5-11 SODDING OF PARCELS 1 AND 2 
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o R e s t o r a t i o n o f tne s o u t h d i t c h and e x c a v a t i o n o f Main Stream 
oegan ( F i g u r e s 5-12, 5-13, 5-14, and 5-15). 

o I n s t a l l a t i o n of new p l a n t f e n c i n g was completed. 

o Landscaping o f r e s i d e n t i a l , p r o p e r t i e s was completed 
( F i g u r e s 5-16 and 5-17). 

December 19 d l 

o EPDM c o v e r i n g over tne s t o r a g e p i l e was completed except f o r 
j o i n t c a u l k i n g . 

o B a c k f i l l i n g and r e s t o r a t i o n o f Main Stream were"completed 
( F i g u r e 5-18). 

January - March 1982 

p I n c i n e r a t i o n of c o m o u s t i o l e m a t e r i a l s was completed 
( F i g u r e s 5-1.9 and 5-20). 

A p r i l - May 1982 

o F i n a l i n s p e c t i o n was h e l d on May 1 1 . 

L a b o r a t o r y a n a l y s i s r e s u l t s from two p o s t r e m e d i a l a c t i o n s o i l 

samples taken a l o n g tne w e s t e r n edge o f tne excavated area on Parcel 

20 i n d i c a t e d e l e v a t e d c o n c e n t r a t i o n s o f radium-226. Consequently, 

two a d d i t i o n a l areas on t n i s p a r c e l were excavated i n tne s p r i n g o f 

1984. 

5.3 PHOTOGRAPHS 

Ap p r o x i m a t e l y 650 photograpns were t a k e n d u r i n g Phase I I 

o p e r a t i o n s . P r e - r e m e d i a l a c t i o n c o n d i t i o n s were pn o t o g r a p l i e d w i t h 

emphasis on p r i v a t e r e s i d e n c e s and p e r s o n a l p r o p e r t y . A second 

phase o f photographs d e p i c t e d e x c a v a t i o n a c t i v i t y ; a t n i r d c o v e r e d 

t h e r e s t o r a t i o n o f d i s t u r b e d p r o p e r t y , a g a i n w i t h empnasis on 

p r i v a t e homes. These photographs were used on s e v e r a l o c c a s i o n s i n 

d i s c u s s i o n s o f homeowners' c l a i m s . A complete s e t o f photograpns i s 

m a i n t a i n e d i n the BNI Oak Ridge o f f i c e . 
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FIGURE 5-13 RESTORATION OF THE SOUTH DRAINAGE 
DITCH AREA IN PROGRESS 
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FIGURE 5-14 A DOWNSTREAM SECTION OF MAIN 
STREAM PRIOR TO EXCAVATION 



FIGURE 5-16 FRONT YARDS OF PARCELS ALONG 
MOUNTAIN AVENUE AFTER EXCAVATION 

FIGURE 5-17 RELANDSCAPED FRONT YARDS OF 
PARCELS ALONG MOUNTAIN AVENUE 
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FIGURE 5-18 D-6 DOZER BACKFILLING THE UPSTREAM 
SECTION OF MAIN STREAM 

FIGURE 5-19 FRONT AND LEFT SIDE VIEW OF 
THE ACCU 
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FIGURE 5-20 INCINERATION REMAINS FROM THE 
ACCU BEING PLACED ON AN EPDM MAT 
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5.4 AS-BUILT DRAWINGS 

As Phase I I work was completed, a comprehensive, r e v i s e d , and 

updated s e t o f drawings was e s t a b l i s h e d d e p i c t i n g f i n a l c o n d i t i o n s . 

These drawings encompass a l l work p e r f o r m e d by Reid/Asnland and i t s 

s u b c o n t r a c t o r s , i n c l u d i n g a l l 'work p e r f o r m e d under cnange o r d e r s 

i s s u e d by NLO and BNI. A complete s e t o f a s - D u i J t drawings i s on 

f i l e i n the BNI Oak Ridge o f f i c e . 

5.5 FINAL INSPECTION AND ACCEPTANCE . 

Towards the end o f Phase I I r e m e d i a l a c t i o n , BNI f i e l d p e r s o n n e l 

made a f i n a l i n s p e c t i o n and developed a comprehensive l i s t o f items 

t h a t r e q u i r e d a t t e n t i o n b e f o r e c o m p l e t i o n o f the p r o j e c t . A l l such 

items and f i n a l s i t e cleanup were completed i n the s p r i n g o f 1.982. 

Acceptance o f a l l work was acknowledged by f i n a l payment t o 

J. ri. Reid/Ashland, and a s u b c o n t r a c t o r f i n a l r e l e a s e was execu t e d 

on August 27, 1982. 

5.6 ENVIRONMENTAL CONTROL 

The c o n t a i n m e n t o f r a d i o a c t i v e m a t e r i a l w i t h i n tne work s i t e , t h e 

r e d u c t i o n o f p o t e n t i a l l y hazardous c o n d i t i o n s d u r i n g o p e r a t i o n s , and 

p r o v i s i o n o f emergency measures f o r i n c l e m e n t weatner were major 

concerns d u r i n g t h e r e m e d i a l a c t i o n . S p e c i f i c a c t i o n s t a k e n a re 

d e s c r i b e d below. 

5.6.1 Dust Control. 

The f i n e s i l t s and c l a y s i n tne area were r e a d i l y a i r b o r n e once 

d r i e d and exposed t o the atmosphere. Dust proved t o be a problem on 

excavated l a n d , the s t o r a g e p i l e , t h e p l a n t s i t e , and a d j a c e n t 

s t r e e t s . The problem i n the l a t t e r two areas was caused by 

v e h i c u l a r t r a f f i c d r o p p i n g d e b r i s from t i r e s . To mini m i z e t h i s 

problem, t h e a f f e c t e d s t r e e t s were water e d d a i l y and swept 

p e r i o d i c a l l y ; t h e s t o r a g e p i l e was compacted d a i l y and c o v e r e d w i t h 
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a Visqueen p l a s t i c cover. During dry weatner excavation, tne 

immediate working area was continuously watered by noses. Around 

tne r e s i d e n t i a l p r o p e r t i e s , excavated areas were mulcned. naul 

trucks were covered w i t n t a r p a u l i n s to prevent s p i l l a g e of 

r a d i o a c t i v e m a t e r i a l , as w e l l as to prevent blowing dust. 

5.6.2 Erosion Control. 

Clearing and s t r i p p i n g of tne vegetated surfaces surrounding tne 

former MSP increased tne runoff p o t e n t i a l and presented ootn 

r a d i o l o g i c a l , and aes t n e t i c problems. Erosion c o n t r o l procedures 

included the i n s t a l l a t i o n of "Erosionet" f a b r i c i n d i v e r s i o n 

d i t c h e s , l i n i n g the ditcnes w i t h straw bales to prevent s i l t i n g , and 

co n s t r u c t i n g rock check dams i n water courses to act as f i l t e r s and 

to create sedimentation basins. Erosion along banks was checked by 

l i n i n g the slopes w i t h f i l t e r f a b r i c . Straw mulching and surface 

contouring was used to reduce erosion on r e s t o r e d land u n t i l surface 

cover could be r e e s t a b l i s h e d . These c o n t r o l methods e f f e c t i v e l y 

reduced runoff from s t r i p p e d land, and post-storin r a d i o l o g i c a l , 

monitoring showed no recontamination of decontaminated areas. 

i.e.3 Personnel.Monitoring and Control 

Access to the work area at tne s i t e was c o n t r o l l e d a t an access 

t r a i l e r where a l l personnel, e n t e r i n g and leaving were checked. When 

working i n contaminated areas, personnel were required to wear work 

c o v e r a l l s , gloves, and rubber boots. Each person a f f i l i a t e d w i t h 

the p r o j e c t also wore a thermoluminescent dosimeter (TLD) badge 

while o n - s i t e . A l l people l e a v i n g the work s i t e were scanned by EIC 

for possible contamination. Work c l o t h i n g was not pe r m i t t e d outside 

the remedial a c t i o n area. Wash rooms were provided f o r workers i n 

case decontamination was necessary. A d a i l y log of a l l e n t r i e s onto 

the s i t e was kept by EIC. Approximately 3 minutes were r e q u i r e d t o 

check personnel at each entrance or e x i t from tne p l a n t s i t e . A 

d e t a i l e d d e s c r i p t i o n of personnel monitoring and c o n t r o l i s given i n 

Section 6.0, Health Physics Program. 
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5.6.4 Equipment M o n i t o r i n g 

A s t r i n g e n t program of equipment m o n i t o r i n g c o v e r i n g access and 

d e c o n t a m i n a t i o n was e n f o r c e d t h r o u g h o u t t h e Phase I I o p e r a t i o n s t o 

minimize the p o s s i b i l i t y o f s p r e a d i n g c o n t a m i n a t e d m a t e r i a l . Tne 

equipment m o n i t o r i n g procedures employed were c o n s i s t e n t w i t h t ne 

"as low as rea s o n a b l y a c h i e v a b l e " (ALARA) p h i l o s o p h y , and w i t h t he 

d r a f t American N a t i o n a l Standards I n s t i t u t e (ANSI) s t a n d a r d N13.12, 

" C o n t r o l of R a d i o a c t i v e Surface C o n t a m i n a t i o n on M a t e r i a l s , 

Equipment and F a c i l i t i e s t o be Released f o r U n c o n t r o l l e d Use." 

A b a r r i e r between the access c o n t r o l , t r a i l e r and tne s i t e 

maintenance garage was m a i n t a i n e d f o r v e h i c l e access c o n t r o l . A l l . 

p e r s o n a l venicl.es and equipment were d i s c o u r a g e d from e n t e r i n g tne 

c o n t r o l l e d a r e a . For remote r e m e d i a l a c t i o n a c t i v i t y , fences and 

rope b a r r i e r s r e s t r i c t e d e n t r a n c e onto t n e p r o p e r t i e s i n v o l v e d . 

V e h i c l e s t h a t became so co a t e d w i t h mud t h a t c o n t a m i n a t e d s u r f a c e s 

were s n i e l d e d from d i r e c t m o n i t o r i n g were washed p r i o r t o being 

surveyed. A d e c o n t a m i n a t i o n pad was l o c a t e d on the extended s t o r a g e 

pad t o c o l l e c t washdown water and d i r e c t i t t o t h e s e d i m e n t a t i o n 

tanKs. 

When l e a v i n g a c o n t a m i n a t e d a r e a , naul t r u c k s were surveyed oy a 

h e a l t h p h y s i c s t e c n n i c i a n . A d d i t i o n a l access c o n t r o l p o i n t s were 

manned as r e q u i r e d (see F i g u r e 5-3 f o r access p o i n t s ) . 

The c r i t e r i a f o r r e l e a s e f o r u n r e s t r i c t e d use were ta k e n from ANSI 

Nl.3.12, Table 2, Group 3. Items surveyed were r e q u i r e d t o oe l e s s 

t h a n 1UUU dpm/lOU cm 2 removable and 50UU dpm/lUU cm 2 t o t a l 

a c t i v i t y . Release c r i t e r i a used on t h e s i t e were: a) no d e t e c t a o l e 

removable c o n t a m i n a t i o n , and o) 1UU cpm per probe area f o r t o t a l 

a c t i v i t y . 
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These c r i t e r i a were .implemented by d i r e c t s u r f a c e m o n i t o r i n g f o r 

t o t a l a l p h a and beta a c t i v i t y u s i n g p o r t a b l e i n s t r u m e n t s . F u r t h e r 

d e t a i l s on equipment m o n i t o r i n g are g i v e n i n S e c t i o n 6.0, r i e a l t h 

P hysics Program. 

A l l e a r t n w o r k equipment (bacKhoes, do z e r s , t r u c k s , and r o l l e r s ) was 

washed p r i o r t o removal from the work s i t e . washing g e n e r a l l y 

removed c o n t a m i n a t i o n t o below d e t e c t a o l e l e v e l s . I n no case was an 

i t e m t h a t exceeded c r i t e r i a f o r c o n t a m i n a t i o n r e l e a s e d t h r o u g h 

access c o n t r o l . 

5.6.5 S a f e t y 

Curing r e m e d i a l a c t i o n the p r i m a r y NLO/BNI i n d u s t r i a l , s a f e t y e f f o r t 

was the c o n t i n u o u s m o n i t o r i n g o f s u b c o n t r a c t o r o p e r a t i o n s t o ensure 

t h a t s a f e work p r a c t i c e s were f o l l o w e d . 

P e r i o d i c i n s p e c t i o n s were conducted by NLO and BNI s a f e t y 

s u p e r v i s o r s t o a s s i s t the f i e l d s t a f f i n hazard r e c o g n i t i o n and 

avoidance and t o v e r i f y i m p l e m e n t a t i o n o t c o r r e c t i v e measures 

r e q u i r e d of tne s u b c o n t r a c t o r . 

The most s i g n i f i c a n t p o t e n t i a l f o r s e r i o u s worker i n j u r y was t n e 

c l o s e p r o x i m i t y of p e r s o n n e l t o neavy eartnmoving equipment d u r i n g 

the remedial, a c t i o n . Personnel, awareness of s a f e t y concerns was 

m a i n t a i n e d by means of weekly s a f e t y meetings. 

No r e c o r d a b l e medical cases or l o s t - t i m e a c c i d e n t s were i n c u r r e d 

d u r i n g r e m e d i a l a c t i o n a c t i v i t i e s by NLO, BNI, EIC, or the 

s u b c o n t r a c t o r s . 
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6.0 HEALTH PHYSICS PROGRAM 

The h e a l t h physics program f o r the Phase I I remedial a c t i o n included 

contamination c o n t r o l , management of occupational exposures, 

environmental r a d i o l o g i c a l monitoring, and remedial a c t i o n support. 

Spread of contamination t o areas outside the bounds of the remedial 

a c t i o n s i t e was l i m i t e d through access c o n t r o l procedures described 

i n Section 5, Phase I I Remedial Ac t i o n , and i n the FUSRAP 

Radiological P r o t e c t i o n Program. Data v e r i f y i n g the adequacy of 

contamination c o n t r o l and personnel monitoring are discussed i n 

Subsection 6.1. 

Environmental s u r v e i l l a n c e of a i r , water, sediments, and vegetation 

f o r r a d i o a c t i v e contamination was performed t o measure and document 

the impact of remedial actions on the surrounding environment. The 

environmental s u r v e i l l a n c e program i s discussed i n Subsection 6.2. 

Remedial a c t i o n support included pre-remedial a c t i o n r a d i o l o g i c a l 

surveys, r a d i o l o g i c a l surveys during excavation, and post-remedial 

r a d i o l o g i c a l surveys. The remedial a c t i o n c r i t e r i a , sampling g r i d , 

types of r a d i o l o g i c a l measurements made, and the equipment used t o 

make the r a d i o l o g i c a l surveys are discussed b r i e f l y i n Subsection 

6.3 and d e t a i l e d i n Volume 2 of t h i s r e p o r t . 

A c t i v i t i e s r e q u i r i n g close r a d i o l o g i c a l / e n g i n e e r i n g management 

included environmental sample scheduling, contamination c o n t r o l 

methods f o r s p e c i f i c tasks, and awareness of p o t e n t i a l r a d i o l o g i c a l 

problems associated w i t h day-to-day a c t i v i t i e s . 

6.1 PERSONNEL PROTECTION AND CONTAMINATION CONTROL PROGRAM 

6.1.1 Worker T r a i n i n g Program 

An o r i e n t a t i o n program was presented t o a l l personnel involved w i t h 

the remedial a c t i o n p r i o r t o t h e i r beginning work. Because most 

subcontractor personnel were inexperienced i n r a d i a t i o n - r e l a t e d 
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work, p a r t i c u l a r emphasis was placed on the need f o r personal 

p r o t e c t i o n , contamination c o n t r o l , and monitoring procedures. 

A l l t r a i n i n g was documented by signed statements from each attendee 

acknowledging t h a t he understood the i n f o r m a t i o n presented and t h a t 

h i s questions were s a t i s f a c t o r i l y answered. These statements and a 

l i s t of references and t r a i n i n g aids used i n the o r i e n t a t i o n are on 

f i l e i n the BNI Oak Ridge o f f i c e . 

6.1.2 Access and Transport Control 

Access to the storage pad area was c o n t r o l l e d through an access 

t r a i l e r on the north side of the s i t e near the process b u i l d i n g . 

A l l t r a f f i c was c o n t r o l l e d and monitored at t h i s l o c a t i o n . A l l 

personnel e n t e r i n g the c o n t r o l l e d area were issued rubber shoe 

covers. Personnel d i r e c t l y involved w i t h excavation and 

c o n s t r u c t i o n were issued c o v e r a l l s . A l l s o i l e d c o v e r a l l s and other 

c l o t h i n g were laundered at the access t r a i l e r . Wastewater from 

showers and the laundering f a c i l i t y drained to an o n - s i t e s e p t i c 

tank f o r . i n t e r i m storage. P r i o r t o pumping the s e p t i c tank water t o 

the p u b l i c s a n i t a r y sewer system, samples were c o l l e c t e d and 

analyzed f o r radium-226. In a l l cases, the concentration of soluble 

radium-226 was below the discharge l i m i t of 30 p C i / l e s tablished i n 

DOE Order 5480.1A. 

Upon leaving an area, a l l personnel were monitored f o r detectable 

contamination, was defined as twice the nominal background l e v e l . 

An a c t i o n l e v e l of 200 cpm on an Eberline Model RM-14 r a d i a t i o n 

monitor w i t h attached Eberline Model HP-210 t h i n window 

Geiger-Mueller probe was established. Vehicles e x i t i n g were 

s i m i l a r l y monitored. A decontamination washdown pad was provided 

f o r vehicles found to be contaminated. Wastewater drained t o the 

o n - s i t e drainage c o n t r o l system. Cont r o l l e d v e h i c l e / m a t e r i a l logs 

were maintained throughout Phase I I operations and are on f i l e a t 

the BNI p r o j e c t o f f i c e . 
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6.1.3 Personnel Monitoring 

Radiological monitoring services f o r personnel involved i n Phase I I 

work were provided t o ensure t h a t p r o t e c t i o n standards were not 

exceeded. Monitoring was conducted by means of bioassay and dosimetry. 

Bioassay 

Urine samples were c o l l e c t e d from a l l o n - s i t e personnel p r i o r t o 

beginning work and p r i o r t o t h e i r t e r m i n a t i o n from the job. A l l 

samples were shipped t o the EIC Albuquerque l a b o r a t o r y f o r t o t a l 

uranium and radium-226 analyses. 

Based on operating experience a t DOE f a c i l i t i e s , the a c t i o n l e v e l f o r 

uranium i n ur i n e was set at 30 u g / l or 13 p C i / l . Pursuant t o FUSRAP 

philosophy of l i m i t i n g personal r a d i a t i o n exposure t o ALARA, a 15 u g / l 

a c t i o n l e v e l was established. 

Personnel bioassay data c o l l e c t e d during Phase I I are presented i n 

Table 6-1. A t o t a l of 10 persons had closeout bioassay r e s u l t s i n 

excess of the Phase I I a c t i o n l e v e l of 15 u g / l t o t a l uranium. Of 

those 10 persons, three had closeout bioassay r e s u l t s i n excess of the 

DOE a c t i o n l e v e l of 30 u g / l . The maximum bioassay r e s u l t was 45 u g / l 

t o t a l uranium. These r e s u l t s were compared w i t h a c t i o n l e v e l s 

presented i n the U.S. Nuclear Regulatory Commission Regulatory Guide 

(RG) 8.11 "Applications of Bioassay f o r Uranium." Comparison of the 

uranium concentrations and sampling frequencies w i t h the data 

presented i n Figure 12 of RG 8.11 showed a l l dose commitments t o be 

equal t o or less than one f i f t h of the maximum permissible 50-yr dose 

commitment or less than 60 mrem per year. Per Table 4 of RG 8.11, the 

bioassay r e s u l t s i n d i c a t e t h a t contamination containment and personnel 

a i r sampling c a p a b i l i t i e s of the personnel p r o t e c t i o n program were 

adequate. 

Two closeout bioassay r e s u l t s f o r radium-226 i n d i c a t e d p o s i t i v e 

r e s u l t s . One was only s l i g h t l y greater than the 0.2 p C i / l a c t i o n 

l e v e l and the second was 0.56 p C i / l . Based on I n t e r n a t i o n a l 
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TABLE 6-1 

MIDDLESEX PHASE I I 

PERSONNEL BIOASSAY RESULTS 

Uranium I n d i v i d u a l s 

Less than 15 ug/l 7 9 

15 u g / l i t e r to 30 ug / l 7 

Greater than 30 ug / l 3 

Radium-226 

Less than 0.2 p C i / l 87 

0.2 p C i / l t o 0.5 p C i / l 1 

0.5 p C i / l t o 1.0 p C i / l 1 

Greater than 1 p C i / l 0 
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AH 

Commission on Radiological P r o t e c t i o n P u b l i c a t i o n 10 (ICRP-10) 

models, the predic t e d 50-yr dose commitment t o bone based on 

0.56 p C i / l i n a sample would be 1.9 rem or approximately 40 mrem/yr. 

A l l bioassay records are on f i l e at the BNI Oak Ridge o f f i c e . 

Dosimetry 

A l l f u l l - t i m e p r o j e c t personnel were issued TLD badges, which were 

exchanged on a q u a r t e r l y basis. Results showed t h a t no personnel 

were exposed to gamma r a d i a t i o n l e v e l s above nominal n a t u r a l 

background. A summary of personnel TLD r e s u l t s f o r Phase I I 

a c t i v i t i e s i s presented i n Table 6-2. A l l TLD exposure records are 

on f i l e at the BNI p r o j e c t o f f i c e . 

6.2 ENVIRONMENTAL SURVEILLANCE 

An i n t e g r a l p a r t of the r a d i a t i o n p r o t e c t i o n program i n s t i t u t e d f o r 

Phase I I was the s u r v e i l l a n c e of a i r q u a l i t y and of contamination i n 

surface water, groundwater, and stream sediments, both o n - s i t e and 

i n the v i c i n i t y of the former MSP. Sample c o l l e c t i o n l o c a t i o n s were 

selected to provide coverage of p o t e n t i a l pathways f o r 

contamination, p a r t i c u l a r l y during removal of contaminated s o i l . 

These sample po i n t s are shown i n Figure 6-1. 

Environmental r a d i o a c t i v i t y i n the areas cleaned during Phase I I was 

near background concentrations. As a r e s u l t , c a r e f u l sample 

c o l l e c t i o n and a n a l y t i c a l techniques w i t h i n t e r n a l q u a l i t y c o n t r o l s 

were required i n order t o assess the e f f e c t s associated w i t h the 

Phase I I remedial a c t i v i t i e s . Review of p e r t i n e n t environmental 

r a d i o l o g i c a l data i n d i c a t e s t h a t environmental r a d i o l o g i c a l 

c o n d i t i o n s at Middlesex were not adversely a f f e c t e d during the 

cleanup. The monitoring techniques used are discussed i n the 

f o l l o w i n g sections. 
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TABLE 6-2 

MIDDLESEX PHASE I I 

PERSONNEL TLD MONITORING SUMMARY 

Badges Exposure Range (rem) 

123 Less Than 0.010 

4 0.010 t o 0.099 

0 Greater than 0.100 
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6.2.1 A i r 

Gross Alpha Concentrations i n A i r 

Continuous running a i r sampling pumps were p o s i t i o n e d on, or as near 

as possible t o , the four c a r d i n a l compass p o i n t s on the perimeter of 

most areas scheduled f o r remedial a c t i o n . Exceptions were made i n 

areas where s o i l contamination l e v e l s were known t o be minimal ( i . e . 

s l i g h t l y above c r i t e r i a ) and where cleanup areas were immediately 

adjacent to continuous a i r monitoring l o c a t i o n s near the p l a n t 

s i t e . These .included the area between Wood Avenue and W i l l i a m 

Street ( n o n - r e s i d e n t i a l Parcels 10, 11, 12, 14, and 15) and 

Parcel 24. 

Extensive work areas such as the f l o o d p l a i n south and west of the 

former MSP were monitored by samplers p o s i t i o n e d on the extreme 

boundaries of excavation, thus e l i m i n a t i n g the need f o r constant 

r e l o c a t i o n as work progressed. Results from these samples are 

summarized i n Figures 6-2 through 6-4 and i n d i c a t e t h a t no 

p o t e n t i a l l y hazardous airborne contamination l e v e l s were created. 

Average gross alpha a i r concentrations monitored at the former MSP 

from July 13 to November 11, 1981 ranged from less than the lower 

l i m i t of d e t e c t a b i l i t y (0.002 pCi/m 3) t o 0.011 pCi/m 3. To 

compare the gross alpha a i r concentrations w i t h the a p p l i c a b l e 

guidelines i n DOE Order 5480.1A, the maximum average concentration, 

0.011 pCi/m gross alpha, was compared w i t h the g u i d e l i n e f o r the 

most l i m i t i n g r a d i o n u c l i d e of the uranium decay s e r i e s , 

thorium-230. The release l i m i t f o r thorium-230 t o u n c o n t r o l l e d 
3 

areas i s 0.08 pCi/m . The maximum average concentration was less 

than 15 percent of the maximum permissible concentration of 

thorium-230. 

Average gross alpha a i r concentrations monitored on Parcels 1 
3 3 through 7 ranged from less than 0.002 pCi/m t o 0.005 pCi/m . 

Continuous monitoring was conducted from June 15 t o September 28, 

1981. S i m i l a r l y , average gross alpha a i r concentrations i n several 
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areas of the f l o o d p l a i n , Parcels 8 through 33, ranged from less than 

0.002 pCi/m 3 t o 0.007 pCi/m 3 between J u l y 27 and November 4, 1981. 

Averaged gross alpha airborne concentrations are presented i n Figures 

6-2 through 6-4. To compare the gross alpha a i r concentrations w i t h 

the a p p l i c a b l e g u i d e l i n e , the maximum average concentration, 

0.007 pCi/m gross alpha, was again compared w i t h the g u i d e l i n e f o r 

thorium-230. The release l i m i t f o r thorium-230 t o u n c o n t r o l l e d areas 

i s 0.08 pCi/m . The maximum average c o n c e n t r a t i o n was less than 10 

percent of the maximum permissible c o n c e n t r a t i o n of thorium-230. 

Airborne P a r t i c u l a t e Concentrations 

Monthly composites, by l o c a t i o n , of a l l o n - s i t e a i r f i l t e r s t h a t were 

counted for gross alpha were sent t o the EIC Albuquerque.laboratory for 

radium-226, thorium-230, lead-210, and uranium analyses. Results are 

presented i n Table 6-3. The r a d i o n u c l i d e concentrations of the worst 

case — south drainage area, October -- were compared w i t h the 

guidelines s p e c i f i e d i n DOE Order 5480.1A f o r u n c o n t r o l l e d areas. The 

sum of the r a t i o s of the concentrations present t o a p p l i c a b l e 

guidelines f o r each radi o n u c l i d e was 0.15, i n d i c a t i n g t h a t the sum of 

airborne concentrations was 15 percent of g u i d e l i n e values. 

Personal l a p e l (breathing zone) a i r samplers were provided t o backhoe 

operators as needed. No concentrations above detectable l i m i t s , 
— 12 

1 x 10 uCi/cc, were measured. 

Radon-222 Concentrations 
Time-integrated radon-222 sampling was conducted by p r o j e c t personnel, 

as needed, i n conjunction w i t h a i r p a r t i c u l a t e sampling. Continuous 

radon-222 monitoring has been conducted by the Monsanto Corporation at 

several l o c a t i o n s around the s i t e since 1980. Sampling r e s u l t s from 

t h i s program during Phase I i n d i c a t e d t h a t the radon-222 concentrations 

i n excavation areas were less than 3.0 p C i / l , the non-occupational 

maximum permissible concentration s p e c i f i e d i n DOE Order 5480.1A. This 

l i m i t was not exceeded throughout Phase I I remedial a c t i v i t i e s , as 

shown i n Figure 6-5. 
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TABLE 6-3 

MEAN CONCENTRATION OF AIRBORNE 

PARTICULATES IN SAMPLE COMPOSITES 

FROM MIDDLESEX PHASE I I AIR MONITORS 

UO" 3 pCi/m 3) 

FORMER MIDDLESEX SAMPLING PLANT 

T o t a l 
Uranium 

Thorium-230 

Rad ium-2 26 

Lead-210 

June 

0.1 

0.3 

0.3 + 0.1 

J u l v 

0.1 

0. 3 0.2 

August 

0.1 

0.1 

0.4 + 0.2 

September 

0.1 

0.2 

1.0 + 0.3 

October 

0.07 

0.1 

0.3 + 0.1 

10.9 + 2.0 10.0 + 1.3 13.2 + 1.8 13.0 + 2.0 12.7 + 2.3 

T o t a l 
uranium 

Thorium-230 

Rad i urn-2 26 

Lead-210 

J une 

0.2 

0.4 

PARCELS 1-6 

J u l v Auaust 

0.1 

0.2 

0 . 3 + 0 . 2 0 . 5 + 0 . 2 

0. 07 

0.2 

0.6 + 0.1 

Septemoer 

0.1 

0.2 

0.7 + 0.3 

12.5 + 2.8 10.8 + 1.0 15.0 + 2.0 10.4 + 2.5 

T o t a l Uranium 

Thorium-230 

Radium-226 

Lead-210 

SOUTH DRAINAGE AREA 

September October 

0.4 3.6 

0.8 7.7 

1.3 + 0.7 58.6 

18.7 + 7.3 132.5 

A l l c o n c e n t r a t i o n s are r e p o r t e d a t a 95% c o n f i d e n c e l e v e l 
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JOB. 

pCi/l 

3.0 

-LP-

Maximum Permissable Concentration = 3.0 pCi/l 

G SAMPLING PLATES 
X PROPERTIES 1-7 

O.t 

0.1 
' JUNE 1 JULY ' AUG 1 SEPT 1 OCT 1 NOV ~ DEC 1 ' JAN r 

NO SAMPLIN6 DUE TO PUMP FAILURE 

1..A — -
Mean Lower Limit of Detectability = 0.20 pCi/l 

FIGURE 6-5 AVERAGE RADON CONCENTRATIONS AT THE FORMER 
MSP AND VICINITY PROPERTIES 

59 



6.2.2 Water 

Surface Water 

Sample loc a t i o n s chosen f o r Phase I were used again i n 

Phase I I . A f t e r reviewing Phase I a n a l y t i c a l r e s u l t s , i t was 

determined t h a t these locations would be sampled weekly. The 

sampling frequency was increased as warranted by s i t e 

a c t i v i t i e s . 

The sampling l o c a t i o n s included the drainage area on the 

southern perimeter of the former Sampling Plant, designated 

"South O u t f a l l " , downstream at Cedar Avenue, designated "Main 

Stream" and the below grade settling,sump ( l a t e r s e t t l i n g 

b a s i n ) . A c o n t r o l sampling s i t e was established on the Main 

Stream at Mountain Avenue, designated "Upstream". These 

sampling l o c a t i o n s provided easy i d e n t i f i c a t i o n of the source 

of any contamination w i t h i n the drainage system. Phase I I 

water samples were sent to a c e n t r a l l a b o r a t o r y f o r analyses. 

Results of these analyses are presented i n Tables 6-4 through 

6-7 and summarized i n Table 6-8. The greatest average 

discharge concentrations, measured at the South O u t f a l l were 

less than 10 percent of the concentration guide, DOE Order 

5480.1A, for both radium-226 and uranium. 

Groundwater 

Groundwater monitoring wells d r i l l e d at various l o c a t i o n s 

o n - s i t e and south of the former MSP during Phase I were 

augmented by eight a d d i t i o n a l wells d r i l l e d o n - s i t e during 

Phase I I . Depths of the eight new wells were e i t h e r 10 f t or 

50 f t . A l l w e l l l o c a t i o n s are shown on Figure 6-1. 
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TABLE 6-d 

DETERMINATION OF RADIUM-226 AND URANIUM 

IN SURFACE WATER SAMPLES 

(SOUTH OUTFALL ) ̂  a ' 

>ample 
• umbe r 

Date 
C o l l e c t e d 

T o t a l 
Volume 
(ml) 

T o t a l 
Uranium 
(,ug/l) 

Radi um-; 
D i s s o l v e d 

( p c i / i ) 
T o t a l 

( P C i / l ) 

:/2 0 00 
"••2 015 
:."2P2Q 

i-72 036 
::2038 
"2 042 
'7204 5 
W2051 
••72 0 57 
W2 068 
1-72 0 78 
'•"2 08 9 
W2 09 5 
••72 09 8 
W2103 
W2110 
t-72128 
:72122 
W2136 
•'•'213 9 
vJ 214 3 
'•7214 5 
W2149 
V72150 
V7215 6 
W2161 
V7216 2 
1-7216 7 
W218 5 
W218 6 
W2190 
W2195 
W2197 
W2201 
W2 2 06 

7/16/81 
7/23/81 
7/28/81 
V30/81 
3/04/81 
3/0 5/81 
8/06/81 
8/11/81 
8/12/81 
8/18/81 
3/20/81 
8/27/81 
9/01/81 
9/03/81 
9/09/81 
Q/10/81 
9/17/81 
9/22/81 
9/24/81 
9/29/81 

10/01/81 
10/06/81 
10/12/81 
10/13/81 
10/20/81 
10/21/81 
10/28/81 
11/03/81 
11/03/81 
11/05/81 
11/10/81 
11/12/81 
11/17/81 
11/19/81 
11/24/81 

990 290 
4060 300 
1020 130 
1020 150 
1050 155 
1000 47 
1000 96 
1040 78 
1084 50 
1030 256 
6043 . 5 
1360 N . A. 
1000 77 
1810 N. A. 
1040 11 
1030 N . A. 
4100 ' 27 
1000 54 
1000 N.A. 
1000 N . A. 
1000 210 
1100 N . A. 
820 86 

1000 N. A. 
1000 M. A. 
1000 N. A. 
1000 5 
1000 210 
1000 N. A. 
1100 N. A. 
1170 N. A. 
1100 N. A. 
1090 N. A. 
1080 N. A. 
4020 780 

(a) 

(b) 

1 
3 

12 

N. A, 
N. A. 
N. A. 
N . A. 

• 8 ± 
0 + 
M. A. 
N 
0 
. 6 
. 3 
. 0 
. 0 
, 1 
, 7 
N. 
N. 
N . 
N. 

A, 
1 
+ 

A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 

N. A. 
N.A. 
N. A. 
N.A. 

N , 
N, 
M, 
M , 

N, 
N, 

A. 
A. 

N.A. 
N.A. 
N.A. 

(b) 

0 
+ 1 
± 4 

+ 0 
+ 0, 
+ 0 

( c 

R e s u l t s are r e p o r t e d a t a 95% c o n f i d e n c e l e v e l . 

N.A. Not analyzed 

Sample had a h i g h suspended 
i n p r o g r e s s a t the time i n 

0.0 + 

11.0 + 
2.7 + 

z . 5 

2 
1 , 
3. 
4 , 

18. 

0 
2 
6 
7 + 
6 + 

2.0 
3.0 
0.8 
0.7 

± 2.2 
+ 1.0 
+ 1.2 
+ 0.7 
+ 0 

1 
1 . 
5 . 

5 
1 
4 
9 

1 . 0 

N.A. 
9 ^ 0.9 

3 

0 

3. 0 
4.0 
4 . 7 
2.2 

10.0 
6. 7 
1 . 5 

14.0 

0 

I 1-1 
t 1-1 
. 2 

0.1 
1 . 6 
0 
1 
1 

4 
2. 7 

810.0 

7 + 

+ 3 
+ 2 
+ 0 
+ 4 

1 

0.7 
0 
0 
5 
0 
4 

0.8 
240.0< c) 

3.0 + 0.9 
2, ° ± 
8.7 + 

11.0 + 

0.8 
2.6 
3.0 

s o l i d s c o n t e n t due t o r e m e d i a l a c t i o n s 
the South Drainage D i t c h area. 
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TABLE 6-5 

DETERMINATION OF RADIUM-226 AND URANIUM 

IN SURFACE WATER SAMPLES 

(MAIN STREAM) 

Sample Date T o t a l T o t a l Radium- 226 
Number C o l l e c t e d Volume Uranium D i s s o l v e d T o t a l 

(ml) ( u g / l ) ( p C i / 1 ) ( P C i / l ) 

W2002 7/16/81 1000 22 N.A. 0 . 6 ± 0 . 2 
W2023 7/23/81 3784 14 N.A. 0 . 2 ±'0.1 
W2035 7/30/81 1000 18 N.A. 0 . 5 + 0.2 
W2040 8/05/81 1070 <10 N.A. 2 . 0 ± 0.6 
W2044 8/06/81 1100 10 N.A. 0 . 4 + 0.1 
W2054 8/12/81 1067 <10 <0. 1 <0 . 2 
W2076 8/20/81 5806 <10 0 .5 + 0.1 1 . 3 ± 0 . 5 
W2091 8/27/81 1602 <5 0 .5 + 0.1 0 6 + 0.2 
W2093 8/31/81 1000 <10 0 .1 + 0.1 <0 . 1 
W2097 9/03/81 3200 <10 <0 . 1 <0 . 5 
W2107 9/10/81 1030 <20 1 .2 ±.0.4 3 3 ± 1.0 
W2L26 9/17/81 1020 N.A. N.A. 1 3 ± 0.4 
W2133 9/24/81 1000 N.A. N.A. 1 0 + 0.3 
W2142 10/01/81 4000 12 N.A. 0 9 + 0.3 
W2147 10/08/81 1000 N.A. N.A. 1 . 3 + 0.4 
W2154 10/15/81 4000 10 N.A. 2 . 1 + 0.6 
W2158 10/21/81 1000 N.A. N.A. 0 . 5 ± 0 . 2 
W2170 10/29/81 4000 17 N.A. 0 . 8 + 0.2 
W2187 11/05/81 1000 23 N.A. 0 . 5 + 0.1 
W219L 11/12/81 1080 N.A. N.A. 0 . 3 ± 0 . 1 
W2198 11/19/81 1020 N.A. N.A. 0 . 3 + 0.1 
W2203 11/24/81 4100 70 N.A. 0 . 8 + 0.2 

Results are reported at a 95% confidence l e v e l . 

N.A. Not analyzed 
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TABLE 6-6 

DETERMINATION OF RADIUM-2 2 6 AND URANIUM 

IN SURFACE WATER SAMPLES 

(UPSTREAM) 

Sample Date T o t a l T o t a l 
Number C o l l e c t e d Volume Uranium 

(ml) ( u g / i ) 

W2003 7/16/81 900 <5 
W2019 7/23/81 4030 <5 
W2034 7/30/81 1020 <5 
W204 3 8/06/81 1050 <5 
W2055 8/13/81 1000 <10 
W2077 8/20/81 4000 <10 
W2090 8/27/81 1000 N.A. 
W2099 9/03/81 3470 <10 
W2108 9/10/81 1030 <10 
W2127 9/17/81 1020 N.A. 
W2134 9/24/81 1000 N.A. 
W2142 10/01/81 4000 12 
W2146 10/08/81 1020 N.A. 
W2153 10/15/81 4000 <5 
W215 9 10/21/81 1000 N.A. 
W216 9 10/29/81 4000 <5 
W2188 11/05/81 1000 <5 
W2193 11/12/81 1060 N.A. 
W219 9 11/19/81 930 N.A. 
W2204 11/24/81 4100 <5 

Radium-226 
D i s s o l v e d T o t a l 
( p C i / l ) ( p C i / l ) 

0 
0 
0 
0 
0 

24 
50 
32 
69 
10 

N.A. 
N.A. 
N.A. 
N.A. 
+ 0.07 
+ 0.20 
+ 0 . 10 
+ 0.21 
+ 0.05 

N.A. 
A. 
A. 
A. 
A. 
A. 

N. 
N. 
N. 
N. 
N. 
N.A. 
N. 
N. 
N. 
N. 

A. 
A. 
A. 
A. 

0 , 
0 . 
0 . 
0 . 

0 
0 
0 
0 
0 
1 
0 
2 
0, 
0 , 
0 . 5 
0 . 1 

1 + 
1 + 
1 + 
1 + 
<0 , 

2 + 
<0 . 
<1, 
2 + 
1 
1 
9 
4 
3 
1 
3 
3 
3 

0 
0, 
0 , 
0 , 
3 
0, 
5 
1 
0. 
0. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0. 
0 . 
0 . 
0 . 

R e s u l t s are r e p o r t e d a t a 95% c o n f i d e n c e l e v e l . 

N.A. Not analyzed 
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TABLE 6-7 

DETERMINATION OF RADIUM-2 2 6 AND URANIUM 

IN SURFACE WATER SAMPLES 

(BELOW GRADE SETTLING SUMP) 

(New S e t t l i n g Basin a f t e r 11/05/81) 

Sample Date Total T o t a l Radium-226 
Number Collected Volume Uranium Dissolved T o t a l 

(ml) ( u g / l ) ( p C i / l ) ( p c i / l ) 

W2001 7/16/81 990 <5 N.A. 0 . 6 + 0 . 2 
W2011 7/23/81 4030 8 N.A. 0 . 6 + 0 .2 
W2037 7/30/81 1020 40 N.A. 1 . 5 + 0 . 4 
W2046 8/06/81 1060 38 1. 2 + 0. 4 6 . 8 +_ 2 . 1 
W2056 8/13/81 1000 47 0 . 3 + 0 . 1 2 . 8 +_ 0 . 9 
W2079 8/20/81 4000 <10 2 . 3 + 0 . 7 4 . 1 + 1 . 2 
W2092 8/27/81 1000 N.A. 2 . 9 + 0. 9 3 . 4 +_ 1 .0 
W2100 9/03/81 3480 <10 1. 1 + 0. 3 24 . 1 +_ 7 . 3 
W2109 9/10/81 1030 170 0. 7 + 0. 2 3 . 9 +_ 1 . 2 
W2129 9/17/81 1010 N.A. N.A. 3 .0 +_ 0 .9 
W2135 9/24/81 1000 N.A. N.A. 0 . 1 +_ 0 . 1 
W2144 10/01/81 4000 37 N.A. 0 .7 +_ 0 . 2 
W2160 10/21/81 1000 N.A. N.A. 4 . 9 ' + 1 . 5 
W2168 • 10/29/81 4000 44 N.A. 5 . 2 + 1 . 6 
W2189 11/05/81 1000 29 N.A. 9 . 5 + 2 . 9 
W2194 11/12/81 1000 N.A. N.A. 4 . 9 + 1 . 5 
W2200 11/19/81 1020 N.A. N.A. 5 . 2 +_ 1 . 6 
W2205 11/24/81 4030 400 N.A. 6 . 8 + 2 . 0 

Results are reported at a 95% confidence l e v e l . 

N.A. Not analyzed 
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TABLE 6-8 

SUMMARY OF TOTAL URANIUM AND DISSOLVED RADIUM-226 IN SURFACE WATER 

Table Sampling 
Locat ton 

Total Uranium Concentration (mft/1) Percent of Dissolved Radium-226 Concentration ( p C i / l ) Percent of 
„.;»,..-, •'•«-"•>'> standard (Avg.) Minimum Maximum Average Standard (Avg.) Minimum Maximum Average 

6-4 South O u t f a l l 0.005 0.780 0.15 12.0 * 4.0 2.6 

CTi 6-5 Main Stream 0.005 0.070 0.01 0.1 1.2 + 0.4 0.4 

6-6 Upstream 0.005 0.012 0.007 0.010 i 0.05 0.69 + 0.21 0.4 

6-7 S e t t l i n g Basin 0.005 0.400 0.0 7 0.3 . 0.1 2.9 + 0.9 1.4 

DOE Order 5480.1A, Chapter XI guide f o r uranium in water released to uncontrolled areas is 2 mg/1. 

DOE Order 5480.1A, Chapter XI guide f o r radium 226 in water released to uncontrolled areas is 30 pCi/l 



Wells were sampled monthly during Phase I I t o monitor f o r any 

p o t e n t i a l groundwater contamination r e s u l t i n g from c o n s t r u c t i o n at 

the former MSP. A n a l y t i c a l r e s u l t s of groundwater samples are 

presented i n Table 6-9 and summarized i n Table 6-10. Primary 

d r i n k i n g water standards, 40 CFR 141, f o r uranium and radium are 30 

ug/l and 5 p C i / l , r e s p e c t i v e l y . The data i n d i c a t e t h a t no 

contamination of groundwater occurred as a r e s u l t of c o n s t r u c t i o n 

a c t i v i t i e s . The DOE Order 5480.1A g u i d e l i n e s f o r uranium and radium 

i n groundwater are 2000 u g / l and 30 p C i / l , r e s p e c t i v e l y . A n a l y t i c a l 

r e s u l t s of potable water samples from p r i v a t e residences are 

presented i n Table 6-11. A l l of the potable water samples from 

p r i v a t e residences had t o t a l uranium concentrations of less than or 

equal to 5 ug/l and t o t a l radium-226 concentrations of less than or 

equal to 0.1 p C i / l . 

6.2.3 Stream Sediments 

Stream sediment samples were c o l l e c t e d at monthly i n t e r v a l s at the 

Main Stream and South O u t f a l l water sampling l o c a t i o n s and submitted 

to a c e n t r a l l a b o r a t o r y f o r a n a l y s i s . Results of analyses f o r 

radium-226 and t o t a l uranium are presented i n Table 6-12; a summary 

i s presented i n Table 6-13. 

6.2.4 Vegetat ion 

Major p o r t i o n s of the areas scheduled f o r remedial a c t i o n were 

densely wooded. Thus, i t was necessary t o i n i t i a t e a radium-226 

monitoring program f o r the wood removed during c l e a r i n g operations. 

In order t o keep the i n t e r i m storage p i l e volume t o a minimum and t o 

save p o t e n t i a l l y usable lumber from i n c i n e r a t i o n , a derived 

c r i t e r i o n f o r the release of uncontaminated wood as logs or chips 

was established. 

Representative wood chips were c o l l e c t e d i n the Middlesex v i c i n i t y . 

These samples were f a r enough removed from the former MSP t o provide 

t y p i c a l background radium-226 f o r a n a l y s i s . Results revealed a mean 
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TABLE 6-9 

DETERMINATION OF RADIUM-226 AND URANIUM IN GROUNDWATER SAMPLES 

(FORMER SAMPLING PLANT DOE WELLS) 

(a) 

Well Date 
Number Collected 

Uranium QUR/1) 
Total Dissolved 

[Suspended] 

Radium-226 (pCi/l) 
Total 

[Suspended] 
Dissolved 

8/18/81 [<5] 
1 9/16/81 N.A. 

11/02/81 9 

8/18/81 [<5] 
3 9/16/81 [<5] 

11/02/81 17 

8/18/81 <5 
3A 9/16/81 [51] 

11/02/81 15 

4 7/29/81 

8/18/81 
4A 9/16/81 

11/02/81 

5 7/15/81 

6<c> 7/15/81 

6A< c ) 7/29/81 

10 

15 

20S 

7/15/81 
8/18/81 
9/16/81 

11 8/18/81 

12 11/02/81 

13 11/02/81 

14 9/16/81 
11/02/81 

9/16/81 

7/21/81 
8/18/81 
9/16/81 
11/02/81 

52 

<5 

15 

[15] 
5 

[7] 

<5 
[<5] 
<5 
<5 

<5 
<5 
N.A. 

27 
16 
N.A. 

[0.2 ± 0.1] 
[1.0 + 0.3] 
0.6 + 0.2 

[<0.2] 
[6.0 ± 1.8] 
1.7 + 0.5 

N.A. 0.1 ± 0.1 
24 [120.0 +_ 40.0] 
N.A. 0.2 +• 0.1 

[6] <5 [2.0 + 0.6] 

[<5] <5 [0.1] 
[<5] <5 [67.0 + 20.0] 
43 <5 19.0 + 6.0 

[8] 25 [2.3 ± 0.7] 

[990] 15,000 [610.0 ± 180.0] 

[200] 330 [70.0 ± 21.0] 

[400] 440 [110.0 + 30.0] 
[<5] 7 [0.8 ± 0.2] 
<5 N.A. 0.2 + 0.1 

N.A. 0.5 ± 0.2 

N.A. 1.6 + 0.5 

N.A. 0.5 + 0.2 

<5 [16.0 + 5.0] 
N.A. 1.7 ± 0.5 

<5 [68.0 + 20.0] 

N.A. 0.2 ± 0.1 
<5 [<0.1] 
N.A. 0.4 + 0.1 
N.A. 0.3 + 0.1 

0.1 ± 0.1 
<0.1 
N.A. 

1.1 + 0.3 
1.2 ± 0.4 
N.A. 

N.A. 
1.8 + 0.5 
N.A. 

3.1 + 0.9 

0.6 + 0.2 
0.2 + 0-1 
N.A. 

5.4 ± 1.6 

5600 + 1700 

110.0 + 30.0 

330.0 ± 100.0 
0.3 ± 0.1 
N.A. 

N.A. 

N.A. 

N.A. 

<0.1 
N.A. 

0.7 ± 0.2 

N.A. 
<0.1 
N.A. 
N.A. 

Page 1 of 2 
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TABLE 6-9. 
(Continued) 

Well 
Number 

Date 
Collected 

Uranium Qug/1) Radium-226 ( p C i / l ) 
To ta l 

[Suspended] 
Dissolved Total 

[Suspended] 
Dissolved 

7/21/81 <5 N.A. 0. 1 + 0 . 1 N.A. 
20D 8/18/81 <5 . N.A. 0. 2 + 0. 1 N.A. 

9/16/81 <5 N.A. 0. 4 + 0 . 1 N.A. 

11/02/81 6 N.A. 0. 4 + 0 . 1 N.A. 

7/21/81 <5 N.A. 0. 1 + 0 . 1 N.A. 
21S 8/18/81 <5 N.A. 0. 2 + 0 . 1 N.A. 

9/16/81 <5 0 2 + 0 . 1 N.A. 
11/02/81 <5 N.A. 0 1 f 0 1 N.A. 

7/21/81 <5 N.A. 0 1 ± 0 1 N.A. 
21D 8/18/81 <5 N.A. 0 1 + 0 1 N.A. 

9/16/81 <5 N.A. 0 3 + 0 1 N.A. 
11/02/81 <5 N.A. 0 i ± o 1 N.A. 

7/21/81 <5 N.A. 0 .1 + 0 1 N.A. 

22D 8/18/81 <5 N.A. <0.1 N.A. 
9/16/81 <5 N.A. 0 . 2 + 0 . 1 N.A. 

11/02/81 <5 N.A. 0 . 3 + 0 .1 N.A. 

7/21/81 <5 N.A. 0 •1 ± o . 1 N.A. 
23D 8/18/81 <5 N.A. 0 . 2 + 0 .1 N.A. 

9/16/81 <5 N.A. 0 . 6 + 0 .2 N.A. 
11/02/81 <5 N.A. 0 . 5 + 0 . 1 N.A. 

(^Results reported at a 95% confidence level 

(b)N.A. Not analyzed 

(^Wells 2,7, and 8 were plugged i n July 1980. Wells 6 and 6A were 
plugged i n July 1981 to allow for storage pad construction. 

Page 2 of 2 
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TAIII.I-: b 10 

SUMMAKY Of DISSOLVED UKAN 1UM AND DISSOLVED RADIUM 226 IN GROUNDWATER 

Dissolved Uranium (ug/U Percent of Di ssolyed Radium- 226 ..<pCi/l)_ Percent of 
Minimum Maximum Average^'Standard'2' Standard (Avg.) Minimum Maximum Average'*' Standard'?) Standard (Avg.) 

(3) 
On-site <52 15,000 5.100 60,000 'J <0 . 5 5,600 1,900 400 480 

O f f - s i t e (4) <5 25 
(5) 

2 , 000 0.4 <0. 1 5 . 4 30 

'*'FOT those samples that were not analyzed for dissolved concentrations, the t o t a l concentration value was averaged. 
(2) 

DOE Order 5480.1A, Chapter XI. 
(3) 

On-Bite wells included only those that were on s i t e and not near the s i t e perimeter, i . e . , Wells 6, 6A, and 11. 
(4) 

O f f - s i t e wells included those that were o f f - s i t e and the wells that were on-site, but near the s i t e perimeter. 
'•"̂ The concentrations of dissolved uranium and dissolved radium-226 in the sample collected on 7/15/81 from Well 10 wore 440 ug/l and 

330 p C i / l , respectively. These concentrations were much higher than the concentrations in the samples collected on 7/21/81 from 
Wells 21D and 21S. Wells 10, 21D, and 21S are located a short distance from one another, with Wells 21D and 21S being closer to the 
s i t e perimeter. The concentrations in the samples c o l l e c t e d from Well 10 on 8/18/81 and 9/16/81 were less than or equal to 7 ug/l 
dissolved uranium and less than or equal to 0.3 pCi/l dissolved radium-226. Therefore, the r e s u l t s of the sample co l l e c t e d from 
Well 10 on 7/15/81 were not Included in t h i s summary ta b l e . 



TABLE 6-11 

DETERMINATION OF RADIUM-226 AND URANIUM 

IN POTABLE WATER SAMPLES 

(PRIVATE RESIDENCES) 

Res idence Date T o t a l T o t a l 

C o l l e c t e d Uranium ( ^ g / l ) Radium-226 ( p C i / l ) 

B u t l e r 
126 Mountain Ave, 

Porowsk i 
73 Desna S t . 

Lousten 

45 Chicago Ave. 

Caswell 

609 W i l l i a m S t . 

I a n i e r o 
225 Mountain Ave 

7/28/81 

9/10/81 

9/30/81 

10/13/81 

10/13/81 

0.1 

0.1 

0.1 

1.0 

1.0 

Resu l t s are r e p o r t e d a t a 95% c o n f i d e n c e l e v e l . Samples were 
o b t a i n e d upon r e s i d e n t s ' r e q u e s t s . 
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.TABLE 6-12 

DETERMINATION OF .RADIUM-226. AND URANIUM 

IN SEDIMENT SAMPLES 

Sample 
Number 

Date 
Collected 

?otal Uranium 
( p C i / g ) ( a ) 

T o t a l Radium-226 
(pCi/a)(a) 

SOUTH OUTFALL 

W2 07 2 
W2131 
W219 6 

3/18/81 
9/17/81 
11/12/81 

400.0 + 20.0 ( b> 
2. 4 

25.0 

39.0 + 12.0 
2.3 + 0.1 
0'. 5 + 0.2 

MAIN STREAM 

W2071 
"2120 
W2155 
"721 92 

3/18/81 
9/17/81 
10/15/81 
11/12/81 

5 + 0.1 
11 . 5 
5 . 7 
7.0 ' 

1.9 + 0.6 
2.2 + 0.1 
2.8 + 0.£ 
1.9 - 0.6 

Results are reported at a 95% confidence l e v e l . 

Sample was c o l l e c t e d p r i o r to the s t a r t of remedial a c t i o n 
in the South Drainage Ditch area and t h e r e f o r e represents 
ore-remedial ac t i o n c o n d i t i o n s . 
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TABI.K 6- 1 3 

SUMMARY OF RADIUM-226 AND URANIUM IN SEDIMENT SAMPLES 

South O u t f a l l 2.4 400. 0 , 2 0 . 0 ^ ,42.4 356... 0.5,0.2 ,,.0.12... 

Mainstream 5.7 11.5 B.4 1.0 I . * . . . . , , ^ ± » - « 

( 1 ) DOE l i n . i t for uranium in so,, was 40.pCi/g and the ln»U for radium-226 in . o i l was 5 pC,/, ahove back, round during ,981 re,,,*,,,,,! 

action. Background for radium-226 in s o i l in the Middlesex area is 1 pCi/g. 

(2) Sample was co l l e c t e d p r i o r to the s t a r t of remedial action in the South Drainage Ditch area and therefore represents p, e-r e,„e,,, a, 
action conditions. 



radium-226 concentration of 0.5 pCi/g-dry. From these data and the 

f a c t t h a t a l l p l a n t substance u l t i m a t e l y decomposes, a maximum 

radium-226 concentration f o r u n r e s t r i c t e d use of the wood was 

conservatively c a l c u l a t e d to be 1.0 pCi/g-dry plus background. 

Based on an average moisture content of 40 percent, a release l i m i t 

of 1 pCi/g-moist was used i n the f i e l d . This i n - f i e l d analysis 

avoided delays i n hauling wood chips or r e l e a s i n g logs. 

6.2.5 External Gamma Radiation 

Area environmental TLD badges were p o s i t i o n e d at various l o c a t i o n s 

at the former MSP and exchanged q u a r t e r l y . Locations of TLDs are 

i l l u s t r a t e d on Figure 6-6. A packet of f i v e TLD chips was used at 

each l o c a t i o n . The average exposure r a t e recorded from these 

packets ranged from 11 uR/h to 26 uR/h (Figure 6-6). Based on the 

DOE Order 5480.1A g u i d e l i n e of 60 juR/h ( 500 mrem/yr) above 

background and the average background exposure r a t e i n the Middlesex 

area, 8.2 uR/h, the average exposure r a t e was 30 percent of the 

g u i d e l i n e value. Environmental TLD r e s u l t s are summarized i n the 

Environmental Monitoring Report, 1980, 1981, 1982 f o r the Former 

Middlesex Sampling Plant and Middlesex Municipal L a n d f i l l S i t e s . 

6.3 CONFIRMATION SUMMARY 

Evaluation of data c o l l e c t e d a f t e r removal of the contaminated 

m a t e r i a l i n d i c a t e d compliance w i t h remedial a c t i o n c r i t e r i a . The 

c r i t e r i a used and data supporting t h i s e v a l u a t i o n are presented and 

discussed i n Volume 2 of t h i s r e p o r t . The data are i n d i v i d u a l l y 

evaluated f o r each parcel of land included i n the remedial a c t i o n . 

Also included i n Volume 2 i s a b r i e f discussion of the measurement 

and sampling techniques used. 

6.4 RADON FLUX MEASUREMENTS 

A f t e r a l l contaminated s o i l s were located on the storage pad and 

s o i l had been compacted and contoured, radon f l u x measurements were 

made at s i x l o c a t i o n s on the p i l e (Figure 6-6). These measurements 
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RATE. 

FIGURE 6-6 ENVIRONMENTAL TLD AND RADON FLUX MONITORING 
LOCATIONS AT THE FORMER MSP SITE STORAGE PILE 
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i n d i c a t e d an emanation rate from the p i l e ranging from 0.1 to 1.3 

pCi/m s w i t h an average rate of 0.4 pCi/m s. A f t e r placement 

and sealing of the impermeable cover over the p i l e , gamma exposure 

rates were measured on and around the p i l e . Measured dose rates 

ranged from 11 to 26 uR/h. The gamma exposure rates and radon f l u x 

from the storage area do not c o n s t i t u t e a hazard t o the general 

p u b l i c nor to employees at the former MSP. 

6.5 RADIOLOGICAL SUPPORT OF INCINERATION OPERATIONS 

During the i n c i n e r a t i o n of organic m a t e r i a l s , three types of a i r 

sampling were performed. 

Radon was measured continuously using an continuous radon gas 

monitor placed downwind i n the optimum p o s i t i o n f o r i n t e r c e p t i n g the 

smoke plume. Grab samples were also taken of the smoke plume at 

remote areas using a 1.4-1 Lucus chamber. The average radon 

concentration during any 24-hour period based on both sampling 

techniques was 0.33 p C i / l + 0.15 p C i / l { 2 a ) . Measured values, 

presented i n Figure 6-5, were w e l l below the a p p l i c a b l e c r i t e r i o n , 

3.0 p C i / l radon-222. 

Air p a r t i c u l a t e samples were c o l l e c t e d continuously at the four 

c a r d i n a l compass points around the storage pad area. F i l t e r s were 

changed d a i l y unless f i l t e r loading warranted a more frequent 

exchange. The average gross alpha a c t i v i t y i n any 24-hour period, 
3 3 0.02 pCi/m + 0.01 pCi/m (2 a) , was less than the most 

r e s t r i c t i v e l i m i t . Gross alpha concentrations i n a i r during 

i n c i n e r a t i o n are presented i n Figure 6-2. 

Fa l l o u t t r a y s were used at various l o c a t i o n s around the former MSP 

and o f f - s i t e p r o p e r t i e s . The strays were placed i n the sample 

lo c a t i o n s before the burning process began and r e t r i e v e d a few hours 

a f t e r the l a s t loading of the burner. Trays were also p o s i t i o n e d on 

non-burning days to c o l l e c t background data. Like the radon 

samplers, most of the trays were placed downwind of the burner i n 

order to catch m a t e r i a l from the plume. Grab samples were taken 

p e r i o d i c a l l y of mat e r i a l t h a t e i t h e r appeared i n a heavy 
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concentration or was unusual i n character. Five t r a y s remained at 

the same l o c a t i o n s f o r the d u r a t i o n of the burning process, 

regardless of c o n d i t i o n s , to f u r t h e r ensure adequate monitoring of 

exposures of nearby r e s i d e n t s . These f i x e d l o c a t i o n s were: 

o Parcel 2 (Backyard) 

o Parcel 17 (Frontyard) 

o "DOE" Well No. 14 

o Main Stream/South Ditch Confluence 

o Parcel 24 (Shed) 

Data c o l l e c t e d from the f a l l o u t trays are presented i n Table 6-14. 

T y p i c a l l y three approximately 1-gal samples of i n c i n e r a t i o n residue 

were c o l l e c t e d each day t h a t the i n c i n e r a t o r was cleaned of ash. 

Samples were analyzed f o r radium-226 content using .the sodium iodide 

(Nal) scanning technique. Results are presented i n Table 6-15. A l l 

i n c i n e r a t o r residue is stored as r a d i o a c t i v e waste. 

A l l equipment used by the subcontractor was t e s t e d f o r r a d i o a c t i v e 

contamination p r i o r to beginning work at the s i t e and again before 

leaving i t . No elevated r a d i a t i o n l e v e l s were detected. 
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TABLE 6-14 

GROSS ALPHA CONCENTRATION ON FALLOUT TRAYS FROM INCINERATION 

Date 

01-07-82 

01-08-82 

01-11-82 

01-12-82 

01-13-82 

01-14-82 

01-15-82 

01-19-82 

01-20-82 

D u r a t i o n o f 
Burn ( h o u r s ) 

pCi/cm 2/h 
Gross Alpha 

Wind Speed 
(mph) 

12* 

10 

8.5 

9 

9.5 

6* 

8 

9 

4 

0.006 

0.0008 

0.0001 

0.0002 

0.003 

0.0001 

0.01 

0.005 

0.005 

25-30 

10-15 

Calm -10 

Calm -5 

I n v e r s i o n 

Calm 

5-10 

*Background 
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TABLE 6-15 

RADIUM-226 CONCENTRATIONS IN SOIL, SOIL/ASH, AND ASH SAMPLES 

FROM INCINERATION 

Sample C o l l e c t i o n Weight 
I d e n t i f i c a t i o n Date (g) pCi/g + 2 cr 

S o i l / A s h #1 01/07/82 2161 4.3 + 0.1 

Ash #2 01/08/82 1669 3.2 + 0.1 

Ash #3 01/08/82 1385 4.3 + 0.1 

S o i l / A s h #4 01/13/82 1953 4.4 + 0.1 

S o i l / A s h #5 01/13/82 1199 6.0 + 0.1 

S o i l #6 01/13/82 1924 5.0 + 0.1 

Ash #7 01/15/82 1565 10.0 + 1.0 

S o i l / A s h #8 01/15/82 1561 6.5 + 0.1 

S o i l #9 01/15/82 1799 4.8 + 0.1 

S o i l #10 01/19/82 1840 2.8 + 0.1 

S o i l / A s h #11 01/19/82 1503 11.0 + 1.0 

S o i l / A s h #12 01/19/82 1352 6.6 + 0.1 

S o i l #13 01/21/82 1014 3.4 + 0.1 

Ash #14 01/21/82 605 14.0 + 1.0 

S o i l / A s h #15 01/21/82 852 7.9 + 0.1 
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7.0 QUALITY ASSURANCE PROGRAM 

The Project Plan f o r Phase I I required t h a t NLO prepare a Q u a l i t y 

Assurance Program as p a r t of t h e i r engineering design. I t was t o 

cover s p e c i f i c procedures t o be f o l l o w e d , r e s p o n s i b i l i t i e s and c o n t r o l 

of subcontractors, and a p p l i c a b l e standards. 

Objective evidence was to be obtained during remedial a c t i o n t o ensure 

t h a t adequate a t t e n t i o n was given t o q u a l i t y i n each a c t i v i t y . 

Factors t o be considered and c o n t r o l l e d were: 

o A c q u i s i t i o n of v a l i d t e c h n i c a l data 

o Personnel and p u b l i c h e a l t h and s a f e t y 

o Environmental p r o t e c t i o n 

o Reliable remedial and disposal operations. 

Implementation of the Q u a l i t y Assurance Program was continued by BNI 

upon assuming the r e s p o n s i b i l i t i e s of PMC. Documentation of 

s a t i s f a c t o r y performance i s on f i l e a t the. BNI Oak Ridge o f f i c e . 

Q u a l i t y c o n t r o l was conducted by f i e l d engineers according t o 

i n s p e c t i o n procedures described i n the BNI Q u a l i t y Control Manual. 

The major items of c o n s t r u c t i o n were checked and documented by 

Q u a l i t y Control Inspection Records i n the f i e l d . P r oject plans were 

c o n t i n u a l l y reviewed by f i e l d personnel i n an e f f o r t t o a n t i c i p a t e 

any p o t e n t i a l problems p r i o r t o the s t a r t of each a c t i v i t y . 
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8.0 POST REMEDIAL ACTION SURVEILLANCE 

8.1 STORAGE PILE COVER 

Routine i n s p e c t i o n of the storage p i l e cover i s one of the more 

important post-remedial a c t i o n a c t i v i t i e s . I t w i l l be inspected 

monthly t o ensure t h a t a l l seams have remained i n t a c t and t h a t no 

vandalism or environmental d e t e r i o r a t i o n has occurred. I n the event 

tha t r e p a i r s are required, the maintenance procedure supplied by 

Enviroclear during under Phase I c o n s t r u c t i o n w i l l be used. 

8.2 FLOCCULATION SYSTEM 

A spring, summer, and f a l l maintenance schedule w i l l be conducted 

f o r the f l o c c u l a t i o n system at the s e t t l i n g basin. The schedule 

generally provides f o r the f l o c c u l a n t tanks t o be f i l l e d each 

spring, drained at the onset of winter, and checked p e r i o d i c a l l y f o r 

s u f f i c i e n t f l o c c u l a n t l e v e l s during the o p e r a t i o n a l p e r i o d . A new 

supply of f i o c c u l a n t s , Calgon L635 and l i q u i d alum, w i l l be required 

each year as the supply i s depleted. 

8.3 AIR AND WATER SAMPLING 

Sampling of a i r and water on and around the s i t e w i l l continue a t 

regular prescribed i n t e r v a l s , w i t h samples being forwarded t o EIC 

la b o r a t o r i e s f o r analyses. Samples w i l l be recovered from nineteen 

monitoring w e l l s , f i v e a i r p a r t i c u l a t e samplers, s i x t e e n radon gas 

samplers, and twenty area TLDs. The l o c a t i o n s on or immediately 

adjacent t o the s i t e are shown i n Figure 8-1. Sampling w i l l be 

conducted by s i t e personnel under the guidance of the BNI Safety and 

Licensing Department, Oak Ridge. 
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FIGURE 8-1 ENVIRONMENTAL MONITORING SAMPLE POINTS AT THE FORMER MSP SITE 



8.4 MAINTENANCE AND SECURITY MEASURES 

Sit e personnel continue t o provide f o r p l a n t s a f e t y , s e c u r i t y , and 

maintenance w i t h i n the fence boundaries of the s i t e . Upkeep and 

j a n i t o r i a l services are also provided f o r the Process B u i l d i n g , the 

Garage, the A d m i n i s t r a t i o n B u i l d i n g , and the B o i l e r House. S i t e 

personnel are a v a i l a b l e 24 hours every day f o r emergency services 

and work i n cooperation w i t h l o c a l p o l i c e and f i r e departments i n 

monitoring the p l a n t warning alarms f o r smoke and f i r e d e t e c t i o n . 

Seasonal services such as lawn care and snow removal are also 

provided, the l a t t e r being e s p e c i a l l y important i n maintaining f i r e 

lanes. 
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9.0 PUBLIC PARTICIPATION DURING THE REMEDIAL ACTION 

The Borough of Middlesex served as the l i a i s o n between the p u b l i c 

and NLO/BNI during Phase I I . Biweekly s t a t u s meetings between 

Borough o f f i c i a l s , i n c l u d i n g the Board of Health, and NLO/BNI were 

held t o inform Middlesex and Piscataway residents and t o i n v i t e 

t h e i r i n p u t . 

The Township Engineer was the l o c a l contact f o r the Phase I I 

a c t i v i t i e s performed i n Piscataway. No p u b l i c meetings were held i n 

Piscataway since Phase I I a c t i v i t i e s on Piscataway parcels were not 

a serious issue w i t h the c i t i z e n s , and the mayor of Middlesex had an 

understanding w i t h the mayor of Piscataway t h a t the former would 

oversee the remedial a c t i o n . 

The Phase I I remedial a c t i o n program at Middlesex was of concern t o 

the l o c a l press. NLO/BNI made a p a r t i c u l a r e f f o r t t o keep the l o c a l 

c i t i z e n s informed. Communication w i t h the Middlesex Chronicle, 

Middlesex and the Courier News, Bridgewater Township was maintained 

through telephone contacts, s i t e v i s i t s , and by r e p o r t e r s ' 

attendance a t the p u b l i c meetings. 
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10.0 COST 

The f i n a l subcontract b i d item q u a n t i t i e s and costs f o r Phase I I of 

the Middlesex remedial a c t i o n are shown i n Table 10-1. Contract 

c o n s t r u c t i o n , excavation, and r e s t o r a t i o n costs have been analyzed 

i n Table 10-2 and p r o p o r t i o n a l costs d i v i d e d among a l l parcels 

involved. A comparison of the Phase I and Phase I I costs f o r 

excavation i s presented i n Table 10-3. 

10.1 CHANGE ORDERS 

During Phase I I , 29 Change Orders t o the Reid/Ashland subcontract 

were issued due t o Memo Agreement r e v i s i o n s , landowner-requested 

changes, d i f f e r i n g s i t e c o n d i t i o n s , and minor changes i n design. 

These Change Orders were s e t t l e d f o r the amount o f $55,662.84. This 

d i d not include an amount to compensate the subcontractor f o r the 

d e l e t i o n of remedial a c t i o n on Parcels 7 and 33. For these, 

Reid/Ashland claimed reimbursement t o cover a d i s p r o p o r t i o n a t e 

amount of i n d i r e c t costs said t o have been included here as i n other 

Lump Sum items. The subcontractor claimed $36,987.97 of the 

cancelled $42,300 t o t a l . 

10.2 CLAIMS 

At completion of the work, Reid/Ashland formalized a number of 

claims, some of which had been p r e v i o u s l y submitted or alluded t o i n 

subcontractor communications w i t h the f i e l d o f f i c e . 

Two major claims covered b a c k f i l l and excavations. The b a c k f i l l 

claim was based on a measurement clause r e l a t i n g volume of b a c k f i l l 

t o volume of excavation less "areas not b a c k f i l l e d . " This was 

i n t e r p r e t e d by BNI t o require the exclusion of t o p s o i l and aggregate 

base q u a n t i t i e s from the excavation measured volume. Reid/Ashland 

based i t s claim f o r an increase i n q u a n t i t y on unsupported t r u c k 

counts and shrinkage f a c t o r s . The amount of the claim was 

$51,975.30. 
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TABLE 10-1 
MIDDLESEX PHASE I I 

FINAL BID ITEM QUANTITIES AND COSTS 

ITEM ESTIMATED UNIT FINAL 
ITEM DESCRIPTION QUANTITY "NIT PRICE INSTALLED AMOUNT 

QUANTITY ( $ ) 
1. 0 AGGR. BASE COURSE 2430 Tons 15. 00 3 645.30 54 . 679.50 
2 . 0 BITUMINOUS CONCRETE 950 Tons 40. 00 1 261.53 50. 461.20 
3 . 0 NOT USED -- -- --
4 . 0 BACKFILL 38000 Cu. Yd. 6 . 50 17 486.60 113 . 6 7 5.90 
5 . 0 PERMANENT FENCING -- --
5 . 1 7' High V i n y l - C o a t e d Chain L i n k Fence 2950 L i n . F t . 15 . 00 2 948.08 44 . 221 . 20 
5 . 2 6' High G a l v a n i z e d Chain L i n k Fence 400 L i n . F t . 13 . 00 373.34 4 . 853.42 
5 . 3 4' High G a l v a n i z e d Chain L i n k Fence 150 L i n . F t . 10. 00 60 600.00 
5 . 4 4' High Wood P i c k e t Fence 70 L i n . F t . 5. 00 
6 0 CONCRETE _- -- -- --
6 1 4" T h i c k Concrete Sidewalk 300 Sg. Yd . 25 . oo 246.50 6 162.50 
6 2 Re i n f o r c e d Concrete i n S t r u c t u r e s 165 Cu . Yd . 810. 00 166.30 136 323.00 
6 3 Concrete i n Curbs and G u t t e r s 165 Cu. Yd . 250 00 138.20 34 550.OC 
7 0 DEMOLITION OF THAW HOUSE Lump Sum 10.000 00 100% 10 000.00 
8 0 DRAINAGE AND DIVERSION DITCH -- -- --
8 1 Temporary D i v e r s i o n D i t c h 4000 L i n . Ft . 5 00 3 . 195 ': L 975.00 
8 2 Permanent or Restored D i t c h e s 3500 L i n . F t . 5 00 3 . 069 1 b 445.00 
9 0 DROP INLETS 5 Ea. 1000 00 b 000.00 

10 0 ELECTRIC POLES AND LIGHTING Lump Sum 3 . 674 00 100% 3 67 4.00 
1 1 0 EXCAVATION 40000' Cu. Yd . 3 00 31 .795.50 95 386.50 
12 0 GRATES -- --
". 2 1 Relocate E x i s t i n g Grates 4 Ea . 300 00 4 1 200.00 
12 2 Relocate E x i s t i n g Frames 2 Ea . 300 00 2 600.00 
12 3 Fu r n i 6 h and I n s t a l l New Grate 1 Ea . 500 00 1 500.00 
12 4 F u r n i s h and I n s t a l l New Frame 3 Ea . 500 00 3 i 500.00 
13 0 HAUL ROAD Lump Sum 10.000 00 100% 10 OOC.00 
14 0 IMPERMEABLE BARRIER 1000 Cu. Yd . 45 00 De l e t e d D e l e t e d 
IS 0 NOT USED -- --
16 0 METAL STORAGE SHED Lump Sum 2 000 00 100% 2 ooo.oo 
17 0 PIPING -- --
17 I 12" B.C.C.M.P. 830 L i n Ft . 30 00 7 8 5.17 2 3 5 t t . l t 
17 2 18" B.C.C.M.P. 240 L i n Ft . 40 00 229.oe 9 16 3.00 
17 3 30" R.C.P.. Standard S t r e n g t h 250 L i n Ft . 40 00 
17 4 6" D u c t i l e I r o n Pipe 160 L i n Ft . 25 00 3 3.17 829.00 
17 5 Relocate E x i s t i n g F i r e Hydrant 1 Ea. 500 00 1 500.00 
18 0 PLANTINGS --
18 1 P a r c e l No. 1 Lump Sum 12 000 00 100% - •> .000.00 
18 2 Parc e l No. 2 Lump Sum 6 800 00 100% 6 .8 00.00 
18 3 Pa r c e l No. 3 Lump Sum 1 200 00 100% 1 .200.00 
18 4 Pa r c e l No. 4 Lump Sum 6 500 00 100% 6 .500.00 

S Pa r c e l No. 5 Lump Sum 18 500 00 10C% IE . 500.00 
13 6 Pa r c e l No. 6 Lump Sum 8 300 00 100% 6 .300.00 
15 7 Pa r c e l No. 7 Lump Sum 2 300 00 De i e t e d D e l e t e d 
1 E 8 Not Used 
18 9 Pa r c e l No. 17 Lump Sum 7 800 00 100% 7 .800.00 
19 0 NOT USED --
20 0 SEEDING AND SODDING -- -- --
20 1 Seed i n g 13 . 6 Acre 2 000 00 10.9 2 1 .800.00 
20 2 Sod 2840 Sg. Yd . 3 .00 2 .847.40 8 .542.20 
20 3 Topsoi1 7990 Cu. Yd . 10 . 00 s .962.00 59 .620.00 
21 0 ROCK RIPRAP 1950 Cu. Yd . 25 . 00 1 .761.40 44 .035.00 
22 . 0 SITE CLEARING -_ 
22 . 1 P a r c e l No. 1 Lump Sum 20.000 .00 100% 20 .000.00 
22 . 2 P a r c e l No. 2 Lump Sum 20.000 .00 100% 20 .000.00 
22 . 3 P a r c e l No. 3 Lump Sum 20 000 . 00 100% 20 .000.00 
22 . 4 P a r c e l No. 4 Lump Sum 20.000 . 00 100% 20 .000.00 
22 . 5 P a r c e l No. S Lump Sum 20.000 . 00 100% 20 .000.00 
22 . 6 P a r c e l No. 6 Lump Sum 20 000 . 00 100% 20 .000.00 
22 . 7 P a r c e l No. 7 Lump Sum 20.000 . 00 Del e t e d D e l e t e d 
22 . 8 P a r c e l No. 17 Lump Sum 20.000 .00 100% 20 .000.00 
22 . 9 P a r c e l No. 24 Lump Sum 20 . 000 . 00 100% 20 .000.00 
22 . 10 P a r c e l No. 33 Lump Sum 20 .000 .00 De l e t e d D e l e t e d 
22 . 11 A l l Other ParcelE 14 Acre 1 .000 .00 11. 8 11 .800.00 
23 .0 STORAGE PILE 19750 Sq. Yd. 1 .00 9 .356.8 9 .356.80 
24 . 0 SWIMMING POOL 1 Ea. 1 . 000 . 00 1 1 .000.00 
25 .0 MONITORING WELLS Lump Sum 15 . 000 .00 100% 15 .000.00 
26 . 0 FLOCCULATOR SYSTEM Lump Sum 25 .000 . 00 100% 25 .000.00 
27 .0 REMOVE CONCRETE PIERS & BLOCK WALL Lump Sum 5 . 000 .00 100% 5 .000.00 
28 .0 REMOVE EXISTING SETTLING TANKS Lump Sum 5 . 000 . 00 100% 5 .000.00 
29 .0 STEEL BAFFLES IN SETTLING BASIN Lump Sum 3 . 000 . 00 100% 3 ,000.00 
CHANGE ORDERS AND CLAIMS Lump Sum IS -* .291.28 

TOTAL 
Lump 

1.228 .4 00.00 
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TABLE 10-2 
MIDDLESEX PHASE I I 

CONSTRUCTION COST PER PARCEL 

Page I of 5 

Parcel I Parcel 2 Parcel 3 Parcel 4 Parcel 5 Parcel 6 
ITEM Unit Qty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost 

Aggr. Base Tn 142 2, 130 83 1,249 58 870 1 18 1,770 92 1,380 61 915 
Bituminous Concrete Tn - - 6 240 - - - _ _ _ _ 
Backfi l l CY 521 3,387 269 1,749 101 657 168 1,092 538 3,497 353 2,295 
Site Fencing LF - - - - - - _ _ _ _ 

2,295 

4' Fence LF - - - - - - - - 60 600 _ _ 
Concrete Sidewalk SY 1 10 2,750 17 437 34 850 25 625 13 325 13 325 
Concrete (Site) CY - - - - - _ _ _ _ _ _ 

Demo 1111 on LS - - - - _ _ _ _ _ 

Ditches LF - - - - _ _ _ _ ' _ _ 

Site Dralnage LF - - - - - - _ _ - _ _ 

Electric & Lighting LS - - - - - - - _ - «_ _ 
Excavation CY 802 2,406 410 1,230 158 474 254 762 821 2,463 547 1,641 
Haul Road LS - - - - - - _ _ _ _ 

1,641 

Personal Items LS - - LS 2,000 - - - - LS 1,000 _ 
Relocate Fire Hyd. LS - - - - - - - - _ 

1,000 
_ _ 

Plantings LS LS 12,000 LS 6,800 LS 1,200 LS 6,500 LS 18,500 LS 8,300 
Seed 1ng Ac .25 500 . 16 320 .06 120 .03 60 .04 80 .07 140 
Sod SY 1,206 3,618 409 1,227 86 258 154 462 306 918 244 730 ~ 
Topsol1 CY 271 2,710 131 1,310 45 450 76 760 273 2,730 184 1 ,840 
Riprap CY - - - - - - - '- _ 

2,730 
_ 

1 ,840 

Clear1ng Ac LS 20,000 LS 20,000 LS 20,000 LS 20,000 LS 20,000 LS 20,000 
Storage P i l e SY - - - - - - _ _ _ 

20,000 
_ 

20,000 

Mon1 tor We 11s LS - - - - _ _ _ _ 

Flocc. System LS - - - - _ _ _ _ 

Change Orders LS LS 3,452 LS 1 1,693 LS 6,273 LS 4,023 LS 3,452 LS 3,452 

TOTAL 52.953 48.255 31,152 36.054 54.945 39.638 



TABLE 10-2 
(continued) 

Page 2 of 5 

Parcel 10 Parcel I I Parcel 12 Parcel 13 Parce 1 14 Parcel 15 
ITEM Unit Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost 

Aggr. Base Tn _ _ 

Bituminous Concrete Tn - - - - - - - -

Backf111 Cy 185, 1203 84 546 336 2,184 387 2,516 286 1,859 168 1,092 
Site Fencing LF - - - - - - - -

4' Fence LF - - - - - - - _ 

Concrete Sidewalk SY - - - - - - _ 

Concrete (Site) CY - - - - - - - -

DemolIt Ion LS - - - - - - -

Ditches LF - - - - - - - -

Site Drainage LF - - - - - - - -
Electric & Lighting LS - - - - ' - - - -
Excavation CY 295 885 137 411 528 1,584 587 1,761 430 1,290 254 762 
Haul Road LS - - - _ - - -' -

Personal Items LS - - - - - - -

Relocate Fire Hyd. LS - - - - - - - -

Plantings LS - - - - - - - -

Seed 1ng Ac . 15 300 .07 140 .27 540 . 30 600 .30 600 .13 260 
Sod SY - - - - - - - -

Topsol1 CY 150 1,500 76 760 192 1,920 200 2,000 144 1,440 86 860 
Riprap CY - - - - - - - -
Clear!ng Ac . 15 150 .07 70 .27 270 . 30 300 .30 300 .13 130 
Storage Pile Sy - - - - - - - -
Monitor Wei Is LS - - - - - - - _ 

Flocc. System LS - - - - - - - _ 

Change Orders LS LS 3,452 LS 3,452 LS 3,452 LS 3,452 LS 3,452 LS 3,452 

TOTAL 7.940 5.379 9.950 10.629 8.941 6.556 



TABLE 10-2 
(cont!nued) 

Page 3 of 5 

Parcel 17 Parce 1 18 Parcel 19 Parce 20 Parcel 21 Parcel 22 

ITEM U n i t V t y . Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost 

Aggr. Base Tn 35 525 _ - - - - - - - - -

Bi tuminous Concrete Tn - - - - - - - - - - — 

Backf111 CY 84 546 673 4, 375 824 5, 356 2, 843 1 8, 480 1,884 1 2, 246 572 3, 718 

S i t e Fencing LF - - - - - - - - -
4* Fence LF - - - - - - - — 

Concrete Sidewalk SY 28 700 - - - - _ — — — — 

Concrete ( S i t e ) CY - - - - - - - — — 

Demol I t Ion LS - - - - - - - - - — 

Di t ches LF - - 630 3, 150 - - - - 912 4, 560 

S i t e Drainage LF - - - - - - - - — 

E l e c t r i c 4 L i g h t i n g LS - - - - - - - - — 
Excavat ion CY 117 351 1,203 3,609 1,252 3, 756 4, 344 1 3, 032 2,896 8,688 1, 786 5,358 

Haul Road LS - - LS 480 LS 1, 190 LS 1,370 LS 1,370 LS 830 

Personal Items LS - - - - - - - — 
Relocate F i r e Hyd. LS - - - - - - - — 
P lan t i ngs LS LS 7,800 - - - - - - - — 

Seedlng Ac - - .24 480 .56 1,420 .73 1,460 .73 1,460 .80 1, 600' 

Sod SY 427 1,281 - - - - - - - - -
Top sol 1 CY 30 300 288 2, 880 342 3,420 1,093 11,080 693 6, 930 198 1,980 

Riprap CY - - 82 2,035 - - - - - - 285 7, 125 

C lea r l ng Ac LS 20,000 .31 310 .69 690 .90 900 .90 900 .90 900 

Storage PI le SY - - - - - - - - — — 

Moni to r Wei Is LS - - - - - — — — 
F l o c c . System LS - - - - - - - - - — 

Change Orders LS LS 4,810 LS 3,452 LS 3,452 LS 3,452 LS 3,452 LS 3,452 

TOTAL 36.313 20.771 19.284 49,774 35, 046 29,523 



TABLE 10-2 

(con t inued) 

Page 4 of 5 

Parcel 22A Parcel 22B Parcel 23 Parcel 23A Parcel 23B Parcel 24 

ITEM U n i t Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost 

Aggr. Base Tn 1, 589 23, 835 
Aggr. Base Tn *-
Bi tuminous Concrete Tn - - - - - - - - - - 174 6,960 

Backf 1 1 1 CY 135 878 17 I I 1 1,278 8, 307 437 2, 841 84 546 1,884 1 2, 246 

S I t e F e n d ng LF - - - - - - " 
4 ' Fence LF - - - - — — 

50 Concrete Sidewalk SY - - - - - - ~ 2 50 

Concrete ( S i t e ) CY - - - - - — — 
Demo l I t l on LS - - - - - — ~ 
Di tches LF 406 2,030 46 230 2,022 1 0, 1 1 0 803 4,015 244 1,220 - — 

S i t e Drainage LF - - - - - — — 

E l e c t r i c & L i g h t i n g LS - - - - - — " 
Excavat ion CY 398 1, 194 43 1 29 3, 967 1 1,901 1,345 4,034 240 720 2,896 8,688 

Haul Road LS LS 190 LS 20 LS 1,850 LS 630 LS 110 — — 

Personal Items LS - - - - - — " 
Relocate F i r e Hyd. LS - - - - - -
PI ant I ngs LS - - - - - — — ~ 
Seed 1ng Ac .45 900 .10 200 1.75 3, 500 1. 10 2,200 .95 1,900 -

Sod SY - - - - - - - - — 

Topsol 1 CY 48 480 6 60 453 4,530 155 1,550 30 300 - -

Riprap CY 70 1, 750 12 300 635 15,875 215 5,375 38 950 - -

Clear lng Ac .50 500 . 10 100 2.00 2,000 1.32 1,320 1. 10 2, 100 LS I 5, 000 

Storage P i l e SY - - - - - — ~~ " 
Moni to r Wei Is LS - - - - — — 
F locc . System LS - - - - - -

3,452 
Change Orders LS LS 3,452 LS 3,452 LS 3,452 LS 3,453 LS 3, 452 LS 3,452 

TOTAL 1 1.374 4.602 61.525 25.418 11,298 70 r 231 



TABLE 10-2 

(cont inued) 

Page 5 of 5 

Parcel 24A Parcel 28 Pi scataway Middlesex P lan t S i t e 
ITEM U n i t Oty. Cost Oty. Cost Oty. Cost Oty. Cost Oty. Cost 

Aggr. Base Tn 529 7,935 _ _ 69 1,035 69 1,035 800 1 2, 000 
Bi tuminous Concrete Tn 58 2,320 - - 42 1,660 42 1,660 940 37,621 
B a c k f i l l CY 353 2,295 336 2, 184 1,245 8, 093 774 5,031 669 4,346 
S i t e Fencing LF - - - - - - - 3,321 49,075 
4 1 Fence LF - - - - - - - _ _ 
Concrete Sidewalk SY - - - - - - - 4 100 
Concrete ( S i t e ) CY - • - - - - - 306 1 70, 873 
Demol i t Ion LS - - - - - - - LS 20,000 
D i tches LF - - - 546 2,730 418 2,090 257 1,285 
S i t e Drainage LF - - - - - - - 1,014 41,518 
E l e c t r i c 4 L i g h t i n g LS - - - - - - - LS 3,674 
Excavat ion CY 548 1, 644 1, 071 3,213 2, 1 49 6,447 1, 316 3,948 1,000 3, 000 
Haul Road LS - LS 500 LS 900 LS 560 - -
Personal Items LS - - - - - - - - _ 
Relocate F i r e Hyd. LS - . - - - - - - LS 1,329 
PI an t l ngs LS - - - - - - - - -
Seed)ng Ac - .76 1,520 .50 1,000 .25 500 - -
Sod SY - - - - - - - 16 48 
Topsoi 1 CY - 119 1, 190 41 1 4, 1 10 268 2,680 - -
Riprap CY - 1 71 4,275 157 3, 925 97 2,425 -
Clear lng Ac LS 5,000 0.86 860 0. 70 700 0. 30 300 - -
Storage P I l e SY - - - - - - - 9,357 9, 359 
Moni to r Wei Is LS - - - - - - - LS 15,000 
F locc . System LS - - - - - -

- • 
LS 28,000 

Change Order LS LS 9,949 LS 3,452 LS 3,453 LS 3, 453 LS 41,141 

TOTAL 29.143 19.924 38.413 22.877 437,082 

GRAND TOTAL £1.228.400 



TABLE 10-3 

COMPARISON OF COSTS FOR EXCAVATION OF MIDDLESEX PROPERTIES 

PHASE I VS PHASE I I 

Item Phase I Phase I I 
Amount ($) $ / y d 3 ( b ) Amount ($) $/yd 

Construction 2,019,071 214 1,228,400 48 

Engineering 254,871 27 644,000 25 

Radiological Support 466,076 49 573,000 22 

Management 
( i n c l u d i n g c o n s t r u c t i o n , 
in s p e c t i o n , and support) 

539,194 57 2,568,000 100 

TOTAL 3,279,212 348 5,013,400 195 

3(c) 

( a>Based on t o t a l c o n s t r u c t i o n cost applied against remedial 
excavation performed on adjacent p r o p e r t i e s 

( b ) phase I excavation 9,421 y d 3 

( c ) Phase I I excavation 25,742 y d 3 
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The excavation claim, $128,183.09, s o l i c i t e d a r e n e g o t i a t i o n i n u n i t 

p r i c e based on an underrun i n q u a n t i t y of over 20 percent, 

t r i g g e r i n g the approximately 15 percent v a r i a t i o n i n the Q u a n t i t i e s 

Clause, a l l o w i n g an equitable adjustment i n the subcontract p r i c e . 

I n 53 minor claims t o t a l l i n g $45,885.53 the major areas f o r which 

Reid/Ashland claimed reimbursement were: 

o "Excessive" pumping/dewatering costs i n c u r r e d during extended 
c e r t i f i c a t i o n surveys f o l l o w i n g excavation of parcels 

o Costs r e l a t e d t o an i n t e r i m cleanup r e q u i r e d to remove 
contaminated m a t e r i a l s c a t t e r e d w i t h i n the p l a n t s i t e , 
up-slope of the revised and reopened storm d r a i n system 

o Out-of-sequence costs f o r excavating e a r t h and b a c k f i l l i n g 
the space u l t i m a t e l y occupied by the r e i n s t a l l e d p l a n t s i t e 
perimeter fence 

o Relocating and reshaping the storage p i l e t o conform t o 
reduced excavation q u a n t i t i e s . 

Table 10-4 presents the agreements reached i n a meeting held on 

February. 25, 1982 between BNI and Reid/Ashland. I t shows t h a t the 

f i n a l subcontract amount of $1,228,400 includes an amount of 

$77,713.96 t h a t recognizes c e r t a i n e n t i t l e m e n t s on the p a r t of 

Reid/Ashland t o recover a p o r t i o n of the claimed e x t r a costs. 

The Blandford Land Clearing Corporation subcontract f o r i n c i n e r a t i o n 

operations t o t a l l e d $36,900.00. 
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TABLE 10-4 

SUMMARY OF "CLAIM SETTLEMENT MEETING 

BETWEEN BNI AND REID/ASHLAND 

FEBRUARY 25, 1982 

O r i g i n a l Subcontract Amount $1,356,644.00 

Mutually Agreeable Adjustments 

a. Deleted Bid Item #14 -$ 45,000.00 
b. F i n a l Quantity V a r i a t i o n s . - 240,535.28 
c. F i e l d Changes-CE-1 t h r u CE-12, 

CE-14 t h r u CE-23, CE-26 
t h r u CE-29 - 55,662.84 

d. Reid/Ashland Claims - 4, 5, 6, 
15,16, 18, 19, 22, 23, 25, 26, 
27, 33, 34, 35, 39, 40, 43, 44, 
49, 50, 53, 54, 55, 56, 
57 and 58 23,914.48 

- 205,957.96 
SUBTOTAL $1,150,686.04 

Reid/Ashland 
Unresolved Matters Claim 

a. F i e l d Changes 
CE 13, 24 & 25 $ 38,977.69 

b. Reid/Ashland Claims 
1. Excavation 131,653.09 
2. B a c k f i l l 51,780.30 
3. Claims - 1,2,7, 

12,13,14,20,21, 
24,28,30,31,36, 
38,41,42,45,46, 
47,48,51, & 52 19,212.63 

$"241,623.71 

c. Compromise Settlement of 
Unresolved Matters $ 77,713.96 

Fi n a l Agreed Subcontract Amount $1,228,400.00 
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11.0 RECOMMENDATIONS 

Following completion of the Phase I I remedial a c t i o n , the BNI f i e l d 

group and Oak Ridge management reviewed c e r t a i n work and problems 

encountered t h a t i n d i c a t e d the necessity f o r procedure m o d i f i c a t i o n 

on f u t u r e remedial work i n l o w - l e v e l a c t i v i t y areas. These issues 

are discussed below. 

11.1 SOILS 

The s p e c i f i c a t i o n c a l l e d f o r l o c a l s u b s o i l t o be used as b a c k f i l l . 

Lack of f u r t h e r d e f i n i t i o n l ed t o a c o n f l i c t w i t h the subcontractor 

i n e f f o r t s to exclude m a t e r i a l containing excessive amounts of 

shale, large stones, and/or f i n e s . Future s p e c i f i c a t i o n s should 

p r o h i b i t stones i n excess of 4 i n . size, 2 i n . i n the case of 

r e s i d e n t i a l p r o p e r t i e s , and should define other s p e c i f i c a l l y 

required c h a r a c t e r i s t i c s . M a t e r i a l should be w e l l graded, and f o r 

r e s i d e n t i a l p r o p e r t i e s , have less than 20 percent passing a 200 

seive. 

A compaction of 95 percent Standard Proctor d e n s i t y was s p e c i f i e d , 

but 85 percent i s considered s u f f i c i e n t f o r r e s i d e n t i a l p r o p e r t i e s . 

Contaminated s o i l s placed i n the storage p i l e were s p e c i f i e d t o 

receive compaction to 95 percent Proctor d e n s i t y . Here, as i n other 

a n t i c i p a t e d cleanup areas, much of the contaminated s o i l i s t o p s o i l 

c o n t a i n i n g organic m a t e r i a l , which may be saturated excavation 

m a t e r i a l from d i t c h and stream bottoms. Compaction of 95 percent i s 

d i f f i c u l t t o achieve. This should be recognized i n e s t a b l i s h i n g 

c r i t e r i a . A l t e r n a t i n g t h i s m a t e r i a l w i t h l a y e r s of compactable, 

contaminated s u b s o i l i s an acceptable procedure. 
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I n a staged cleanup operation where a fence i s a. d i v i d i n g l i n e 

between stages, i t i s p r e f e r a b l e t o decontaminate the area beneath 

the fence i n the f i r s t stage and then r e s t o r e the fencing. This 

permits completion of r e s t o r a t i o n on stage one work and avoids a 

second d i s r u p t i v e a c t i v i t y a t the time of stage two remedial 

a c t i v i t y . 

11.2 WELLS 

Cave-in of Phase I monitoring wells r e s u l t e d i n the loss of p o r t i o n s 

of several w e l l s and i n t e r r u p t i o n of data. Wells i n shale should be 

cased. This was done f o r Phase I I w e l l s . 

11.3 RESTORATION 

11.3.1 Completion Process 

Rapid completion of r e s t o r a t i o n on r e s i d e n t i a l parcels i s of 

paramount importance to the owners. The subcontract s p e c i f i c a t i o n 

recognized t h i s and c a l l e d f o r an u n i n t e r r u p t e d work op e r a t i o n from 

the time of EIC c e r t i f i c a t i o n as ready f o r b a c k f i l l through 

completion t o "a reasonable l e v e l of use". However, since there was 

no penalty f o r f a i l u r e t o pursue a continuous program, the 

subcontractor elected to perform f i l l and other r e s t o r a t i o n items by 

groups of parcels on an i n t e r m i t t e n t schedule which he considered 

would use h i s forces more c o s t - e f f e c t i v e l y . 

Consequently periods of up t o 4-1/2 months elapsed between the s t a r t 

of excavation and completion of r e s t o r a t i o n . Part of the reason f o r 

t h i s was the i n t e r p r e t a t i o n of "reasonable l e v e l of use". The 

subcontractor f e l t t h a t once he had b a c k f i l l e d the property he had 

f u l f i l l e d t h i s o b l i g a t i o n . The land owner wanted a l l r e s t o r a t i o n 

complete. This was an i r r i t a n t t o owners and created bad p u b l i c 

r e l a t i o n s . 
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To avoid t h i s problem i n the f u t u r e , i t i s suggested t h a t a form of 

penalty be considered f o r assessment against the subcontractor f o r 

f a i l u r e t o complete r e s t o r a t i o n on s i m i l a r p a r c e l s . 

1 ; L* 3- 2 Access Agreement I n t e r p r e t a t i o n 

Misunderstandings by owners of the p r o v i s i o n s of the access 

agreements and d i f f e r e n c e s between access agreements and the 

subcontract made i t d i f f i c u l t f o r the subcontractor t o perform 

landscaping. Selection of a landscape subcontractor was postponed, 

then abandoned. D i s s a t i s f a c t i o n remains on the p a r t of several 

owners. 

To a l l e v i a t e problems of t h i s type, s p e c i a l care must be exercised 

during the pre p a r a t i o n of the access agreements, and once executed, 

work must be r i g i d l y c o n t r o l l e d t o ensure s t r i c t compliance w i t h the 

agreement. 

11.4 FLOCCULATOR SYSTEM 

This system was designed to remove suspended s o l i d s i n s i t e r u n o f f 

water. I t was intended to improve the c a p a b i l i t y a t the s i t e f o r 

preventing d i s p e r s a l of contaminated m a t e r i a l from the pad. 

However, the subcontract d i d not provide f o r e a r l y completion of 

t h i s system. Therefore, because i t was comparatively complex and 

required some subcontractor-vendor engineering i n p u t , i t was not 

scheduled f o r e a r l y completion by the subcontractor. The system was 

not completed u n t i l the s i t e work was complete, and i t was then shut 

down f o r the w i n t e r . 

S i m i l a r i n s t a l l a t i o n s intended t o provide r e s t r a i n t s t o the spread 

of r a d i o a c t i v i t y during c o n s t r u c t i o n should, where a p p l i c a b l e , be 

supported by cont r a c t terms r e q u i r i n g t i m e l y completion. 
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11.5 CONTRACT TERMS 

Clearing of three parcels was deleted from the subcontract because 

they d i d not requ i r e remedial work. The subcontractor argued i n 

favor of a major percentage recovery of t h i s deleted p r i c e , s t a t i n g 

t h a t he had included a high percentage of h i s overhead costs i n the 

Lump Sum items. 

To avoid t h i s i n the f u t u r e , subcontracts should s t a t e t h a t d e l e t i o n 

of work e n t a i l e d i n any Lump Sum item also deletes t h a t Lump Sum 

pr i c e i n i t s e n t i r e t y . 
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